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I. Purpose of Study

This Teport presents the findings of a study designed
to identify and examine factors and variables related to
mathematics learning among Black Americans. Interview and
survey reseaich methods yielded data on personal, fasily,
and social variables from sanples of Black youths and adults
in the St. Louis metropolitan area. Four such samples wvera
drawn from the Jollowing subpopulations: junior high school
students; senior high school students; college students; and
adult professionals. Each sample consisted of both Blacks
with a “gquantitative orientation" and those without. This
study attempts to identify distinquishing factors between
the gquantitative and non-quantitative persons in the
saaples.

Because of financial and time limitations the principal
analysis in this report focuses on the adult professional
sasple. Data from two of the other three samples have been
analyzed and these reports (in the form of a doctoral
dissertation, Blackwell, 1983, and an unpublished paper,
Johnson,1981) are attached to this final report. The
dissertation examines the high school data, and the paper
reports findings from the junior high school sample. The

college student data wili be analyzed at a future time.

)



2

fI. Project Actjvitjies

The Black HMathematical Orientation Project (BmOP)
entailed several operations and stages: establishing
operations; sampling, instrument development; data
collection; coding and computer prograanming; and data
analysis. In the course of the project a bibliography was
compiled. These various activities are briefly reported on
below.

Operations and Personnel. #®hile this project operated

from an organization with a good deal of experience 1in
research management, and while it had the principal
investigator and project coordinator on board from the
beginning, it did experience sone difficulties which
affectad its time line.

The original proposal for this project called for a
beginning late of July 1, 1979 for the initiaticn of the
project activities. It was not until July of 1979 that the
institute of Black Studies was notified that the proposal
entitled, Psycho-Soclal Factors Affecting the Mathematical
orientation of Black Americans, had been awarded funds by
the National Institute of Education. Following negotiations
between staff members of the National Institute of Education
and oftlcials of the Institute of Black Studies, the
starting date for this project was set at September 1, 1979.

Also, it should be noted that from the time of the

infitial notification of the awvard the staff spent an

6
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inordinate amount of person-hours attempting to straighten
out an administrative error made a*t the National Institute
of Education concerning the system of payment for the
project. During the time of the negotiations, the Institute
of Black Studies had requested that payment be made through
the Department of ‘Health Education and Welfara's
Departmental Federal Assistance Financing system (DF&AF).
However, although all of the appropriate information was
given, an over-sight occured which required a considerable
amount of effort and expense to track down and to try to
rectify; this award wvas not placed in the DFAF system. No
payment was received until mid-December (1979) wvhen the
Institute was finally creimbursed through special paysent
procedures. This error hampered our progress by requiring
us to concentrate a great deal of time and effort on this
matter.

Another adainistrative problem at the NIE offices
created further difficulties for “he project after its first
year. A serious problea with funding occurred during the
fifth quarter. The Fedsral Assistance Finance Branch did
not receive notice of the continuation award for this
project, and therefore would not honor our request for funds
after Septeamber 1, 1980. This difficulty was not resolved
(L.e. funds being sent) until December, 1980, This matter
created a number of problems since several activities had to
be suspended or curtailed untl it was clear that funds would

be available. There was even the problem of meeting the
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project staff's payroll on several occasions during this
period. The resolution of this problen required a
considerable amount of time and effort on the part of the
staff, and an inordinate amount of money on the part of the
sponsoring agency (the Institute of Black Studies).

Another area that posed problems for this project was
personnel, in. particular the retention of a project
sacretary. In its first 5 gquarters of opeaerations, the
project had three secretaries. Since it was difficult to
attract qualified candidates because of the relatively low
salary and part—-time nature of the position, it was decided
not to fill the position because # qreat deal of time,
energy and resources went 1into recruiting, training and
supervising the person working in this capacity. Also sincze
the project was close to its termination date as far as
funding was concerned, the short duration of the existence
of the position would also have added to the difficulty of
recruiting someone for this position. Instead, wvwe decided
to utilize part-time secretarial and clerical help for the
duration of this project. This arrangement was manageable
because the bulk af the typing had been assocliated with the
development of the instruments and correspondence with the
rcspondents.

For a variety of reasons, many of the persons
originally hired as interviewers were not able to remain
with the project because: (1) The temporary and part-tiame

nature of the job and the demands of other obligations diad
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not allow some of the interviewers to complete all of thelir
assignments; (2) There were some difficulties with ¢the
original junior high school sample that discouraged some of
the interviewers; and (3) 7The period of interviewina and
data collection was extended unexpectedly beyond the
original date wvhich meant that many of the original
interviewers changed their status, moved away or becane
involved in other activities. Nonetheless, there remained a
core of highly trained and experienced interviewers who
wvorked with the various samples, and did the bulk of the
interviewinge.

Of the many interviewers used in this preject, only one
caused a probleam by turning in some falsified intervieus
(14) toward the end of the data collection period. These
faked data were spread among the four samples. This problen
required the expanditure of additicnal time and money to
interview additional persons.

While the project had to striggle with administrative
and personnel probleas, it received strong support from the
sponsoring agency, the Institute of Black Studies, and had a
nucleus of coamitted staff persons which permitted it to
function despite the above-noted problens.

The Institute of Black Studies showed its commitment to
the project by advancing funds to it wvhen we wera
experiencing difficulties with the funding source,
Furtheraore, the Institute of Black Studies wunderwrote the

cost of continuing the prcject after funds from NIE wers
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spent. The Board of Diractors also assisted in fundraising
efforts aimed at outside funding sources.

Hs. Donna Blackweil Taylor, who served as project
director, resigned 1late in project in order to seek a
higher-paying job. Nonetheless, she remained involved with
the project on a volunteer basis throughout 1{its duration,
Her ‘loctoral dissertation presents an analysis of the high
school saaple.

This project also had the good fortune of having
research assistants and work-study students who ‘"worked
conscientiously doing the very unpleasaaxt tasks associated
with research vork. Some of these persons also worked on a
volunteer basis after the funding for the project had run
out.

A small grant from Anheuser-Busch, Inc. permitted work

on this project to continue during the suamer of 1982.



ILX. Saspling

Different sampling procedures were used to generate each
of the four samples.

Adult-Profesgsionals: A list of local Black professionals
employed in math-related disciplines was obtained and
compiled by corresponding with 1local math and science
organizations, colleges and school districts. Individuals
known personally by staff members vere also identified.
These persons in turn were asked to 1identify colleagues in
their fields. 1Individuals were randomly selected froa this
list and asked to particlipate in the study. Additionally, a
similiar list of professional Black persons not employed in
quantitative-based fields was compiled and sampled.

Organizations and institutions contacted to draw the
quantitative and non-quantitative professional sanples
included:

(1) National organization for the Professional
Advancement

of Black Chemists and Chemical Engineers

(2) American Association of Blacks in Energy

(3) Association of Black Engineers and Applied
Scientists

(4) National Assoclation of Mathematicians

(5) National Pharmaceutical Association

(6) Soclety of Black Physicists

{(7) National Institute of Science

(8) Organization of Black Scientists, Inc.

» v—aa
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(9) National Technical Association, Inc.
(10) Association of Non-white Concerns of the American
Personnel and Guidance Association

{(11) Association of Black Social workers

(12) national Association of Black Accountants

(13) St.'Louis Assoclation of Black Psychologist

(14) Mound City Bar Association (Local Black Lawyer

Assocliation)

(15) National Organization of Minority Architects

As a rule, persons in this sample responded {in a very
cooperative manner. A detajiled examination of the make-up
of the adult professional sample 1is provided in Section VII
belowv.

College Students: College juniors and senionrs were scleacted
for inclusion in this study because by the junior and senior
years, students will have decided upon a college major, and
will have taken the necessary courses toward completion that
aajor.

The college Juniors and seniors were to be selected
from four local colleges and universities. Our gosl was to
find third and fourth year students in both quantitative and
non-quantitative majors and invite them to participate in
the study. In order to 1identify and subsequently contact
these students two methods were employed. First of all,
vaerbal presentations and written project summaries were
given to key university/ college personnel. Without

exception the names and addresses of students vere provided
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by these parsons. Some of these lists alsc identified the
major of the students.

In order to further refine +the college student lists
(that is, identify persons specifically in the quantitative
majors) the project staff contacted student organizations
such as the Society of Black Enginearing Students, and the
Black Pre-Medical Association at one institution.
Presentations were made to the entire membership and/or to
the organization's leaders. 1In addition, programs designed
to increase the numbers of Blacks in quantitative
professions vere identified; . as with the student
organizations verbal presentations were aade. At other
universities, faculty and staff persons identified students
majoring in a math-related field or wmathematics. The
college/aniversity recruitment effort yielded a pool of
approximately two hundred persons. Students were randomly
selected from the <compiled lists of quantitative and
non-quantitative majors and contacted about participation in
this study.

Because of the several delays due to personnel and
other reasons as described above, it was not possible to
baegin data collection on the college sample as anticipated.
Consequently, when the interviewing of this group began in
late April-early May 1980, wmany of the students in the
collge group were in the process of taking exams, preparing
for graduation, or preparing to leave the city. Thus, we

ware either unable to reach many of them or «could not gain

13
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thoir cooperation to participate in this study. As a result
only about half (twenty six) of this sample had been
interviewed up to that time. The revised strategy was to
continue the interviews of college ‘tudents in the following
Septeaber (1980) when school resumed.

Since this group is not being analyzed a description of
the sample is provided here. A total of forty-nine studeats
were interviewed (one 1less than the goal of 5M) .
Approximately 84% of the students came from the two major
universities in the area (Washington (59%) and St. Louis
(25%) univarslt;es). Five students were matriculated at
Webster University (themn Webster College), and the other
three from other schools. There are 24 females and 25 males
in the sanmple. Over three-fourths of the saaple (38) have
never been married, nine were wmarried and two vere divorced
at the time of the interview.

Most of the students were from the St. Louis area
(61%), but ten states and one foreign country were
represented by the sampla.

About 96% of the students had identified a major, with
53% of these students majoring in math-related disciplines
(natural and physical sciences, computer sclience,
anginearing, etc.).

In terms of family background, over half the students
came from families with incomes wunder $20,000 (57.1%) ani
tha others from families earning more tnan $20,000.

Students majoring in scientific, technical, and math-related

b mad
oy
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subjects were more likely to have families with high incomes
(61.1%) than those in non-quantitative fields (54.2%).
However, the difference 1is not statistically significant
(using the chi-square test, p <.05). Similiarly, students
in quantitative fields are more likely to have a father or
male guardian in a professional or technical occupation than
are the non-quantitative students. Again, this difference
is not statistically sigaificant.

In terms of g¢gender, as noted above, the sasple
consisted of 24 females and 25 males. Twelve of the females
and  ten males 1dentified non-quantitative disciplines as
their majors, and eleven females and fourteen males uere
majoring in math-related areas. One of each sex did not
have a declared major at the time of the intervievw.

The vast majority of the students were from urban areas
{(75.5%), and the rest were mainly fros surburban communities
(12.2%) » Only 3 persons were from rural and small-town
backgrounds. Three persons did not report the type of area
in which they grew upe. While gquantitative students were
more likely to report being from urban and suburban areas,
the difference is not statistically significant. There are
no significant reginonal differences betuween the two types of
ma jors.

As noted above, time and financial constraints prevent
the detailed study of this sample for this report, but it

vill be analyzed in future papers.

High School and Jupior High School Studeats: In

io
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the original proposal it was anticipated that fifty 8th and
9th graders and fifty 12th graders would be included in the
iuniot high and high school samples, respectively. However,
some difficulties were incurred in obtaining these samples.

In order to get a reasonably representative sample of
Black junior high and senior high school students, two
metropolitan area school districts were designated. In both
cases the respective superintendents of schools were
contacted by the principal investigator and the proiject
director. A verbal and written summary of the project's
ma jor goals, objectives and procedures was gliven to both
persons. In both cases the response toward the aims of the
project was very favorable, but neither district felt
legally or ethically free to provide the project staff
access to student records so that the appropriate students
coulid be identified and contacted.

When we were informed that we could not use student
records to identify prospective respondents, a new
recruitment strategqgy wvas designede. This strategy
incorporated the school districts as Ymiddlemen™;
essentially, school district personnel would conduct the
recruitment malling on behalf of the projecte.
Unfortunately, this plan was flatly rejected by one district
and not enthusiastically received by the other. Once more a
recruitment strateqy was proposed; this time it was accepted
by both districts.

The third recruitment strategy consisted of having the

16
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project staff make preszntations to the entire student body
of the target junior and senior high schools during their
asseably sessions. These rresentations tock place during
the sonths of February and March. In one school district
the presentation was woven into a lectrre on 3Black history
and vas held during Black History week. In the other school
district a brief presentation about the project was made,
providing general informzton without going into detail about

the study. In both cases a short letter was distributed to

I

each student. This letter summarized thé project and
invited student participation. As a result of these efforts
four hundred interested students were identified.

As it turned out, one school district was dropped fron
consideratior because it wvas beset by a number of probless:

1. Student strikes and walk-outs;

2. Teacher's strike and walk-outs;

3. Conflicts between parents and the school board, and
between the school board and teachers and

4. The lost of accreditation by the state.

Because of these many problenms, it was decided not to
include the students from this district in the samples of
high school and junior high school students. Not including
these students did not represent a great lost of subjects
because these students would have been a minor progportion of
these sanples. Furthermore, the meaningfulness of sonae
other data would have been questionable since the students

vould have effectively lost a half semester of school due to

i/



14
the probless enumerated above.

Additional ~difficulties were encountered in the
interviewing of the senior and junior high school students
as there was an extremely high rate of refusals, of
respondents who could not be reached, or who, at the last
minute, changed their aminds about participating in the
project. However, during this period it was possible to
complete the high school sample by including students from
another local school district.

Although a great deal of effort was expended on getting
sufficient numbers of Junior high school students to
patticipate and to have their parents consent and agree to
be interviewed as well, this group and their parents wvers
very susplcious and vere extremely reluctant to be iavolved
fia this study. Consequently, after completing only 18
interviews it was decided to staop the interviewing with this
group and to continue with the other sub-samples of this
study, namely, the remainder of the college students‘and the
adult professionals.

Given the difficulty of the interview method with the
junior high school sample, a new approach in collecting data
from junior high school students was employed. Several
middle schools in the city of St. Louis were contacted about
participation in the study. A total of six (6) <classes
representing two different schools were involved. Four
eighth grade classes and two seventh grade <c¢lasses

constitute the sampla for this group.

13



15

Based on a pilot study done as a class project by a
student in one of the <classes of the principal investigator
at Haéhinqtcn University, a quasiexperimental study was
designed for this group. A brief ocutline of this design |is
discussed. All of the classes were randomly assigned as
whole units to the experimental treatment groups. Pre-test
and post-test measures wvere administered to each of the
classes. The pre-test measures contained information on a
number of control variables as well as the dependent
variables of attitudes towards mathematics, attitudes
towards science, and career aspirationse. The post-test
maasures contained items measuring the three dependent
variables., -

In addition to these instruments, the math and sclence
teachers of these students were asked to provide an
evaluation of each student in each of these two disciplines.
Generally the sessions took place 1in either the students®
social studies or English <c¢lasses. The <control variables
for this study were: grade level, age, parents’
soclo-economic status, teachers' evaluation of students in
math and sclence, students' interest in math and sclence
activities, and the student'’s sex.

Experisental Treatments: The experimental treatments

consisted of presentations, lectures and discussions, along
with audio-visual materials and exhibits. The classes
designated as experimental received information on the

following topics: 1) The African and Afro-American heritage
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in science and technpology; 2) The role and impact of sclience
and technology in everyday 1ife; 3) Career opportunities in
science and technology; and &) The educational preparation
needed to participate ian careers 1in science and technology.
For the control group intformation was not provided about the
historical and contemporary roles that Black Amerirans have
played in the fields of science and technology. Instead,
this group received information on the Civil Rights Movement
and the general socio-economic opportunities that it spawned
for Black Americans, followed by a discussion of items 2, 3
and 4 iisted above for the experimental group.

The experimental group saw slides emphasizing the use
of science and technology in Africa and heard a presentation
on spacific contributions that Black Americans have made to
the advancement of science and technology in this country.
In addition, these classes had a chance to peruse literature
that showed the contributions of Black Americans 1in these
areas, as well as information that explicitly had pictures
and articles on contemporary careers |in science and
technology for Black Arericanse On the other hand, the
control group was exposed to an exhibition of articles and
pictures showing Blacks in scientific and technical
positions. The essential difference between these two
treatments is that there vas no explicit discussion of Black
contributions to science and technology with the <control

classes.

Therefore, the experimental treatments were similiar in
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that both addressed the issue of science and technology in
everyday life and the types of careers available .n these
fields, as well as the educaticnal preparation needed to
become engaged in then. In the experimental group the
classes were given specific information about the roles,
both historical and conteaporary, that Black Americans and
Africans have played in the developnment of science and
technology. Both groups responded well to the presentations
and discussions.

Thlis study had the purposes of ascertaining 1)the types
of career aspirations the students have and the correlates
of these aspirations (i.e. age, socio-economjc status, sex,
previous participation in math and science activities, etc.)
2) the effect: of providing inforaation on the <cultural
heritage of Black Americans iIn the areas of sclence and
technology on the science and math attitudes and career
aspirations of young Black students, and 3) the
interrelationship among attitudes towards math and science
and career aspirations in this saample of junior high school
students.

Some results froam this study are presented in the paper

attached as an appendix to this report.
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I¥. Data Collection.

Information was obtained from the various samples in
basically three ways: For the adult-professional, college,
and high school samples, self-administered, paper-and-pencil
instruments and a structured interview schedule were used.
A quasi-experimental research model was employed with the
junior high school sample. Eightteen Junior high school
students were administered the {interview schedule and the
self-administered instruments, but because of the difficulty
in recruiting adeguate numbers 1ian this age group, this
approach was abandonned with this sanmple.

Prior to the interview session all respondents were
contacted by phone and mail by the project staff and given
information about the project. Interviewers of the same
race, but not necessarily of the same sex, also called each
respondent to arrange an interview appointment at a place
convenient to the respondent.

At the time of the interview the interviewer explained
the respondent®s rights and the nature of the interview, and
the respondents were asked to read and sign a consent forn
that explained the purpose of the study (in a general way),
the potential benefits and risks, and the intervieuee's
rights. These forus were signed by both the respondent and
the interviewer. (For minors, parents completed and signed
the consent forms; parents and children were told of the
safequard and risks of the research.)

Respundents Wwaere then askead to ronplete the

9
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self-adainistered scalss, after which the 1intervievwesr
administered the structured {nterview schedule. Upon
completion of this schedule the interviewer terminated tha
session.

Intervievers vere instructed to complete an
“Intervievwer's Remarks"Y form immediately after the interview
and return |t with the other nmaterialse. This form
ascertained the length of the interviews, the respondent’s
interest, cooperation, and understanding, and the presencse
of other persons during the session.

Follow-up phone calls and/or malilings were made to the
adult sample several months after the interviews to obtain a
plece of information that had been omitted from the
interview schedule - the name, place, and racial composition
of their undergraduate institutions.

The time periods for the data <collection for the
samples are given below:

Adult-Professional: Winter-Spring 1980-81.
College Students: Late Spring, Fall 1980.
#igh School Students: Spring, Summer 1980,
Junior "igh School Students:

~ Interview Method - Spring, 1980

- Experimental Ma~thod - Winter, 1980-81.

The interviewers euployed in this study wvere part-time
persons, many of whou had previous experience 1in interview
work (either in a research setting or social work context).

some had worked on previous research projects at the
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Institute of Black Studies. Host were working professionals
or graduate students. Some were upper-level undergraduate
students.

The majority of the interviewers were trained in an
all-day session. Their training consisted of an overview of
the research project, a review of the role and
responsibilities of the interviewer, as well as presentation
of the procedures for contacting and interviewing
tespondents. This session also included review of and trial
runs with all research instruments. Part of the training
entailed shoving them how to present to the respondents or
the parents of t(he respondents the Research Safequard
Statement, and, for the minor students in the sample,
pernission sheets from the students and their parents to
participate in the study,

Initially each interviewer was given the names and
telephone numbers of five persons. In the event that
prospective participants refused to participate or wvers
impossible to locate (e.9q. telephone disconnected) the
intervievers were given nev names and telephone numbers.

If interviewers were unable to arrange meetings with
any of the persons assigned to them, or did not conduct
satisfactory interviews they were terminated and thelir
respondents were re-assigned to other interviewers.

As new 1ipterviewers were hired, they wvere given
individual instructions on how to handle the aaterials.

They were asked to complete pilot interviews before being
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hired. If their work was satisfactory, they were then
assigned respondents to interview.

With all the safeqguards built in to prevent the forging
of data, one interviever after turning in good work, began
to falsify interviews and turnel therm in. This p~rson was
discovered when the data were being verified and edited.
After the discovery we checked all of the interviews that he
had completed and turned 1in, which 1included al] four
sasples, and ascertained that fourteen of the intervieus
vere forged. The person promised to re-corduct the

interviews but never did.
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¥. Instrusentation

The research instruments used in this study were
either: 1) selected from the literature and aodified, |if
necessary; 2) adapted from previous related research; or 3j
constructed de novo.

For each sample the instruments wvere developed to
reflect the uniqueness of that group while maintaining a
common set of variables that would allow cross-group
comparisons. | For axanple, similiar demoqraphic,
attitudinal, and math-activity questions are asked of all
respondents regardless of saaple. But iteamas related to
professional use of mathematics are inapplicable to all but
the adult-professional sample. Likewise, some questions
asked of junior high school students are not appropriate for
the other samples.

The self-administered scales nmeasuring 1) racial
avareness; 2) values, and 3) religiosity were adapted fron
existing instruments vith ainor changes.

Demographic and family background items in the
structured interview schedule were patterned after questions
usaed in a Black family research project by this investigator
(Johnson, 1980). These 1items In turn were adapted from

cther research studies on Black families, or developed

according to accepted psychometric procedures. Itens
measuring attitudes towards mathematics, asking ahout
math-re lated activities and the like, were generally

adapted ftrom previous studies (national and local) using

20
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these 1teas. A number ~f ijtems had to he developed
specifically for this study, and were constructed according
to standard psychometric practice.

Following the development of the instruments, two
consultants with extensive backgrounds in math education and
research reviewed and commented upon then. Following this
reviev revisions were made as necessary, and the instruments
piloted on small sasmples of the same types as tb2 targeted
population. Some changes resulted from these pilot studies.
In the course of the actual adainistration cf the
instruments, minor revisicns were made (the deletion of a
fev repetitive iteas).

As noted elsewvhere, the most extensive set of data was
collected on the alult-professional sample. For purposes of
data reduction and analysis, several scales were created.

Reliability data for these and other scales are reported

below.
Reliabili ty
Coefficients
Scale Iastryument/litens (Alpha)
i« Present Nath Interview Schedule/ « 835
Activities Items U40-47
2. College NMath Interview Schedule/ « 851
Activities Iteas 87-95
3. High School Interview Schedule/ « 850
Math Activities Iteas 120-128
4. Junior High Interview Schedule/ «872
School NMath Itens 151-159
Activities
5. Perception of Interview Schedule/ <811

Collegae Math

Itenas 84a-8u4c
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6.

7.

8.

9.

10.

1.

12.

13.

14,

15.

16.

17.

Teacher

Perception of
High School
#ath Teacher

Perception of
Junior High
School Math
Teacher

Black Commu-
nalisnm

Black Identity

Inter-
racialisnm

Social oOrien-
tation

Theoretical
Orientation

Economic-

Political
Ocrientation

Rest hetic
Orientation

Religlous
Yalues

YSath and
Society

sath Self-
Assessaent
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Intarvieu Schedule/
Iteas 119a-119c¢c

Interview Schedule/
Iteas 161a-161c

Black Attitude Scale/
Items -.-10, 16, 17

Black Attitude Scale/
Itens 1, 18-20

Black Attitude Scale/
Iteas 11-15

Values Activity Survey,
Part I/Items 1-10, 41-50

Values Activity Survey,
Part I/Items 11-20, 51-60

Values Activity Survey,
Part I/Items 31-40, 71-80
Values Activity Survey,
Ppart I/Items 21-30, 61-70

Values Activities Scale,
part II/Iteas 1-14

Interview Schedule/
Itenms 49~52

Interview Schedule/
Iteas v0c, 118, 150

« 781

«907

842

170

«266

«758

« 754

843

. 804

<443

56U

«876
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Y1- Goding and Computer Progrzmejing

A major task of this project was developing a coding
scheme for the large number of open-ended items contained in
the interview <instruments. The responses to all of thesea
items were listed and categories developed to encosmpass the
responses. These categories vere revised several times as
probles responses arose, after editing the data, or after
per forming pr-eliminary frequency counts. After wmuch work,
it was possidble to standardize some types of categories
across items and, in some cases, across sanmples (e.g.,
sports, hobbies, favorite and least favorite subjects). For
a few ftems completely satisfactory categories vere
difficult to obtain (for example, responses to a question
like: Why do you think mathematics is (more, as, less)
important chan (as) other subjects in everyday 1life?).
Trying to code 35 to S50 different responses into 6 or 7
unique categories can prove to be quite challenginqg.

This process was repeated for each sample. Likewise, a
computer program for each sample had to be written, using
the Statistical Package for the Social Sciences. 1In the raw
data form, several hundred variables were collected on each
sample. For example, over seven hundred variables were in
the adult professional data set. Writing and debugging the
programs to permit data reduction and analvsis required a
great deal of time and effort. Again, this task had to be
performed for each sampla since there were variations in the

rasearch iastrusents used with each.

2
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Editing the data also demanded great effort given the
large number of variables for each sanmple. For the
subsequent analyses to be valid, it was imperative to have
“clean" data. Thus, the months spent cleaning up the data
are justified.

Bibliographye. In developing the proposal for this
project and in the course of carrying out tne project
activities a number of references to Blacks in science,
technology, and mathematics vere encountered. Since there
is a dearth of such information readily available, these
references were organized anrnd compiled as a partial
bibliography.

Initial response to this work has been good. However,
more recent works have appeared and some older works vere
not included, so an update would enhance the usefulness of

this bibliography.
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YII- Apalysis of the Adult-Professional Sasmple
Conceptual and Operatjional Definitions: Mathematics

orientation entails the predisposition to master and utilize
matnemat ical concepts and skills in acadenic and
professional settings. It is assumed that mathematical
learning is manifested in the mastery and utilization of
quantitative and computational skills and notions. Given
the scope of this study a more direct dafinition and measure
of mathesatical learning cannot be devised.

Operationally, mathematical orientation was measured by
several related variables. These are (1) attitude toward
and interest in wmatheamatics as a subject; (2) one's
mathematical self-concept, i.e., how the respondent
evaluates him/herself in terns of quantitative ability; (3)
gradas in math classes; (4) number of math courses Egken:
and (S5) college major in a math-based or related discipline.
Self-reported information on junior high, high school anad
college math activity and performance was the sources of
these data.

For purposes of analysis the empirical definition of
sath orientation will be 1limited to the selection of
math-related college majors or pr~fessions. More
specifically, those persons enqgaged in a current occupation
which required courses in math (i.e. engiaieering, computer
science) or majors that called for <college-level wmath
courses (e+Q» pre-nedicine) are considered to be

"math~or ilented®. As to be expected, a strong association was
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found hetwveen the college majors and the occupations of the
respondents. Those persons in the gquantitative group
generally consisted of engineers, scientific and technical
persons, doctors, and math and sclence teachers. On the
other hand, those persons in the non math-oriented group
included accountants, social service professionals, non-math
or -science teachers, persons in the legal professions,
| psychologists, counselors, and educational administrators.
There are some “ciossovers". These include several persons
with degrees in science areas now working in non-technical
professions. For example, there is one person with a PhD in
chenmistry who 1is now working as a college administratore.
(See Table 1.)

Respondents {in both groups indicated that they used
mathesatical operations in perforaing their job
responsibilitiess However, the two groups did differ in the
types of mathematical operations used. The non-quantitative
group qenerélly indicated the use of the basic operations
(addition and subtraction) and statistical analysis. The
quantitative group indicated ¢that they used the =nmetric
systen, algebra, geometry and advanced mathematical
techniques in their work. As Table 2 shows there is 1 great
deal of congruency between the occupations of the
respondents and the classifications in which they were

placed.

sample Characteristics: The acdult-professional saaple

of 53 respondents was almost evenly divided between math-
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and non sath-oriented persons, 26 to 27 or 49.1% and S0.9%,
respectivaely. Hales outnumbered females 33 to 20 (6U4.2% vs.
35.8%) « Married persons were the most numerous group
(60.4%), followed by single persons (22.6%), ¢the divorced
(13.2%), and the separated (3.8%). Most respondents
reported having children (56.6%). The average (mean) age of
the sample at the time of the interview was 35.2 years. The
non math-oriented group was on the average five years older
than their quantitative counterparts (mean ages: 37.6 and
32.9 years; sd = 10.3 and 9.2,for the non math-oriented and
math-oriented groups, respectively).

They were as equally likely tu 1live in the city of St.
Louls as they weve in the county, (45.3% to 47.2%), with 4
persons (7.5%) living outside of the area or not reporting
their residency. The vast majority were homeowners (73.6%).
The =median income category for this sample was $31,000-
$35,999. Total family 1incomes ranged from $13,000 to over
$50,000.

Almost 60% of the respondents were born or raised in
the St. Louis area. The others came primarily from southern
communities or other miiwestern states. The wvast majority
grew up in urbau areas (8l1.1%), and the other respondents
vere from either small towns or —rcural areas (7.5% each).
One person was from a suburban community and another did not
report his or her area of upbring. Most reported growing up
in predominately Black communities (8l1.1%), followed by

racially m=mixed (3.4%X) and predominately white (3.8%)

4
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communities. Three persons gave no response to this item.

Pamily Background: Generally, no significant differences

euaerged in tae family background of the two groupse.
However, it appears that the math-oriented group came from a
slightly more favorable family background. Several measures
were used to assess family demographics: these {included a
question determining whether parents owned or rented their
homes, father's occupation, father's education, mother's
occupation, and mother's education.

By these measures, the respondents fros both groups
came from families that appeared to be atypical of Black
families in general. Por the most part, their parents seemed
to be middle-class In terms of homeownership, 83% of the
math-oriented group reported that its family owned their own
home compared to 66.7% o0f the non-math-oriented groups.
Overal., 42% of the respondents indicated that their fathers
vere in professional, technical, managerial, or
adainistrative occupations, (48% for the nmath-oriented and
36% for the non math-oriented). Likewise, the respondents
reported a high level of college attendance for their
fathers, with 48% of t he math-oriented respoadents
indicating that their fathers went to college compared to
33% for the non-math-oriented. Tweanty-five percent of tha
respondents indicated that their fathers had attended
professional or graduate school as well (22.7% for the

math-oriented and 27.3% of the non math-oriented).
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Most of the respondents indicated that their mothers
worked during their teenages years, 52% for the math-oriented
and 77% for the non math-oriented. As with the fathers, a
large percentage of the mothers were employed in
professional, managerial, or technical fields (43%). On the
average, the mothers of the respondents had completed high
school and many of the respondents indicated that their
mothers had attended <college (50%). Almost 64% of the
math-oriented respondents indicated that their mothers had a
college education compared to 39% for the non math- oriented
group. Approximately 17% of both groups indicated that
their mothers attended graduate school.

Yhile these findings on family characteristics are not
statistically significant, they do indicate that
math-oriented respondents tend to come from more favorable
family backgrounds as neasured by educational and
occupational indicators than do non math-oriented
respondents. However, both groups have a significantly
higher percentage of faailies of middle-class status than do
the Black population ia general for the period when these
respondents vere growing up.

As for household composition, respondents in both
groups lived, for the most part, in two-parent famillies. As
Table 3 indicates, two-thirds of the math-oriented group
grew up {in two-parent households and 60% of the non
math-oriented groups A larger percentage of the non math-

oriented group had fathers absent from their households as
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they grew up. On the other hand, a larger percentage of the
math-oriented group lived with neither parent as they grew
upe

When wve examine the geographical background of the
parents wve find, as Table 4 indicates, that the respondents’
parents came from either urban or rural areas, followed by
small towns. 'Very few of the parents were from suburban
arease.

According to the respondents,\thelr parents generally
held high educational aspiralions for thenm. As Tahle 5
shows, the parents of the math-oriented group were more
likely to hote that their children would acquire at least a
collegiate educatione.

The data in Table 6 indicate that parents of bath
groups assisted vwith the respondents' education. In the
case of the fathers, when we control fer father absence, ve
sae that just eas many fathers contributed to the
respondents® education as did their mothers.

Math~-oriented respondents were more 1likely to have
lived 1in intarracial neighborhoods or have attended
predominately vhite schools then non math-oriented
respondents. However, 1in both cases the majority of the
respondents came froam either predominately Black communities
or attended predominately Black schools. Information on the
racial composition of the —respondents® neighborhoods and

educational institutions is presented in Table 7.

Extra-curricuylar Activities: In examining the kinds of

Jo
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activities that the participants engaged in during their
collegiate, high school, and junior high years, it becoaes
evident that the vast amajority of the respondents were
active in somne type of activity involving hobbies, sports,
organizations, or volunteer work. For the most part, as the
data in Table 8 show, there 1is little difference in the
extent of participation.

The extent of the work experience was quite similar for
both groups from Jjunior high school to <college, but the
nature of it differed at the college level. The
math-oriented groups® jobs were more likely at this level to
be related to their majors and occupational plans. Table 9
provides information on the extent of the work experience of
the two groups during thelr academic years. It also
examines the relationships of summer and college jobs to the

majors and occupations of the respondents.

Academjc Factors: Hath Classes, HNMath Achjievesent,
Nath-Related Actjivities: Math Courses Taken: On the average
the math-oriented respondents took almost five math courses
in high school <compared to an average number of 3 1/3
courses for the non math-oriented group; i.e., the
math-oriented respondents as high school students took
approximately 1 1/2 more wmath courses than their non
math-oriented counterpartse. As Table 10 shous the
math-oriented <respondents were also more 1likely to take
upper-ievel math courses. However, as this same table shows

the majority of both groups did not take these upper-level
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courses (college or advanced algebra, intermediate geometry,
analytic geometry, calculus, probability and statistics, or
elamentary functipns).

Approxiamately two-thirds of the math-oriented
respondents took one or more advanced-level math courses in
high school compared to less than one-fourth of the non
math-oriented respondents (65% and 22%, respectively). For
the six non math-oriented respondents who indicated they had
taken an advanced-level math course there were no
differences in terms of performance or number of courses
taken between them and the math-oriented respondents wvho had
enrolled in advanced-level math courses at the high school
level.

On the average, the respondents in both groups reported
the same level of math achievement. The non math-oriented
respondents generally reported grades the equivalence of a B8
average {in their wmath courses whereas the math-oriented
respondents reported the equivalence of a B¢ average |in
thelir high school math courses.

At the Jjunior high schocl 1level both groups reported
that thelr average grades were in the B range (B and Be,
non math-oriented and math-oriented, respectively). There
was a strong correlation between junior high school grades
in mathematics and high school mathematics grades (r=.65).
Junior high school math grades also correlated positively
with the nusber of hiqh school wmath courses but not as

strongly (r=.52).

J3
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Persons Influencing Selection of High School Math
Courses: School personnel, namely high school and Jjunior
high school teachers and counselors, were identified by the
math-oriented group as UbLeing the most important persons in
helping them to decid: what high school wmath courses to
take. Parents (mainly fathers) wvere cited as another source
of advice.~*

Over half of the non-math-oriented group (52%) did not
respond to this question or identify anyone. Of those wvho
did, most identified high school and Jjunior high school
teachets and counselorse. On the other Khand mainisters,
relatives and friends were cited by the respondents as being
the least influential persons in their selection of thigh
school math courses. Tables 11 and 12 show these resulcse.

Hath-Related Actjivities: Respondents were asked to
fdentify the extent to which they participated in a number
of math-related activities: at the present time (of the
interview), in college, in high school, and 1in junior high
school. The results of these analyses are presented 1in
Table 13, As these data {indicate most of the respondents
had a 1low level of participation {in these specific
activities. Generally, there vere no signi®icant
differencas between the two groups. Howevaer, on some
activities the wmath-oriented group had a slightly higher
lavel of involvement. These included attending math-related
lectures, rvrading books on mathematics, talking to friends

about mathematics, and solviag math puzzles. Thesa
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differences generally held across the college, high school
and junior high school 1levels, but not at the adult
professional level. While the respondents were supposed to
respond in terams of extracurricular activities, it may be
that their responses reflected their activities in and
around their math classes.

A summary measure wvas created for the math activities
at each level. A one-way analysis of variance was performed
on each measure using group meambership as the independent
variable. At the junior high and college levels, the F-test
approached statistical significance at the .05 level (.0522
and .0652, respectively). On all bat the present wmath
activity scale, the nmath-oriented group had higher wmean
scores 1indicating participation 1in namore of the specific

activities.

self-Assessment of Hath Abjlities: The respondents were

asked to compare themselves in terms of abilities to solve
math problems with their classmates at the graduate school,
college, high school and junior high school levels. In each
case a higher percentage of the math-oriented group
indicated that they believe themselves to be more capable
than thelr classmates. Table 14 presents these results.
Likewise, when asked 1if their grades accurately
reflected their wmath abilities a higher percentage of the
math-oriented group responded in the affirmative. These

results are presented 1in Table 15. These findings are

4()



37
consistent with the reports on math achievement, where the
math-oriented group reported higher grades at the high
school and junior high school levels, and higher rates of

participation in more advanced math courses.

Attitudes Towards Math Classes and BHath Teachers:
Respondents were asked to characterize their attitudes
towards their last aath class at the Jjunior high, high
school and college levels from a 1list of descriptive
adjectives. At the college level the math—-oriented and the
non math-oriented respondents wers very similar in selecting
the adjectives which most characterized their experiences
with their last college math class. HMost 1identified it as
interesting, challenging or enjoyable. Non m®math-oriented
respondents were more likely to characterize their last math
class at the college level as frustrating than wvere
math-oriented respondents. These same results hold for the
high school 1level as well. However, the math-oriented
respondents were more likely to characterize their last high
school math class as boring than were the non math-oriented
respondentse. At the junior high school level the
mach-oriented respondents vere more likely to find their
last math class in Jjunior high school to be interesting or
challenging, more so than the non math-oriented respondents.
On the other hand, the non math-oriented respondents wvere
more likely to find this course %o be frustrating. Both

groups were equally likely to find the course to be boring

e
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orf intimidating. These results are presented in Table 16.

Respondents wvere asked the question “Do you think a
good math teacher is more, as or less important than (as)
ability when it comes to solving wmath probleas?" The
majority ofrthe respondents in both groups felt that a good
math teacher is wmore important than ability in mathematics
learninge. For the -ath-ori;nted group 61.5% beliaved that
the math teacher is nmore iamportant. For the non math
oriented SO% felt this way. Alacst i?x of the
math~oriented group thought ¢the wmath teacher was as
important as ability and 46% of the non math-oriented group
thought this. 1In each group only ore person bhelieved that
the w®math teacher was less important than ability in
mathematics.

On 1items wmeasuring the respondents' perceptions of
their math teachers and professors and of the attitudes of
these persons toward math no essential differences between
the two groups were revealed. At the junior high school
level the math-.riented group was more likely, however, to
find their teachers enthused about teaching amathematics.

Favorite apnd Least Favorite Subjects: When the favorite
or least favorite academic subjects of the respondents are
examined, clear differences emerge between the two groups.
At both the hiqgh school and junior high school levels, the
math-oriented group generally indicated math or natural or
physical sciences courses (iancluding 1industrial arts) as

their wmost favorite acadeamic subjects. They were less
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likely to indicate the social sclences, the humanities or
arts as favorite courses. On the other hand, non
aath-oriented respondents were more 1likely to indicate that
math and the natural and physical sciences were their least
favorite subjects and more likely to express a preference
for the social sciences, humanities and arts. These data
are presented in Tables 17 and 18.

Pactors and Persons In"luential In electing

ST AP A AP T W DD

Qccupations, College Maiors and Math Courses: Occupation:

Many respondents {in each group had decided upon an

occupation by their teen years (13-18 vyears of age).
However, in both groups large numbers Qaited until they were
19 or older to choose an occupaticn. Also, in both cases
many people d4did not respond to this item. (See Table 19.)
Closer examination of the answers shows that some oOf the
respondents had changed careers after leaving college and
that the later age sometimes refers to the time when they
selected their new occupation.

For both groups, family and friends were the primary
source of information about the occupation. Recruiting
efforts (career days, counseling, college recruiters, etc.)
also played a dominant role for math-oriented respondents in
their learning of their chosen occupation, The media and
published literature also played a role for both groups.
When ¢the various educational sources (high school and
college classes and teachers) are combined they represeant a

ma jor effect as well. Data for this analysis are presented

13
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in Table 20.

The two g¢groups showed marked differenc;s in their
primary reasons for choosing their chosen occupation, as
Table 21 suggests. People in the math-oriented group often
cited the challenge, the appeal, or the compatibility of
the occupation with their interest or aspirations as their
primary reason. The primary reasons choosen by the non
math-oriented group had to do with the community or human
aspect or focus of the occupation they " chose. The
respondents® previouvs educational or work experience also
contributed to their selecting an occupation. For the
math-oriented group another primary reason was the benefit
of the occupation (material and prestige).

In response to the question "pDid you know somebody in
this field?* nmost of the respondents in both groups
indicated that they did. They generally listed friends,
relatives, co-workers, eaployers, and teachers as the people
vhom they knew in this occupation. (See Table 22.)

The respondents were asked to identify the nmost
important person influencing their occupational choice. A
family wmember or relative was the most frequently cited
individual by the math-oriented group followed by school
parsonnel (college and high school teachers). Non
math-oriented respondents cited school personnel (again high
school teachers) most frequently, folloved by family
members, relatives, and fiiends and peers. (See Table 23.)

For the aath-uriented group the father was one of the

4.4
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leading persons instrumental in the occupational cholce of
the respondent. High school teachers and college professors
were other importart persons. 1hese respondents also cited
themselves, or other persons such as thelr spouses,
girlfrieands or Dboyfriends. For the non math-oriented
persons college professors, mothers and peers vere often

named as the most influential persons.

As for the least important persons influencing their
choices the respondents generally cited family menmbers,
relatives, and school personnel. (See Table 24.) For both
groups nelghbors, grandparents, and ministers were cited as
the persons having the least influence on occupational
choice. For math- oriented people, high school and college
counselors vere gJenerally listed as persons who were not
very influential in their choice of an occupation.

College Major and Math Courses: Several factors related
to selecting a <college major were explored. The reason
cited wmost frequently by res;:ndents 4in both groups was
professional aspirations. That is, thelir college major was
cospatible with their professional goals. Another
frequently cited reason for the math-oriented respondent wvas
the challenging or appealing aspect of the subject matter
itself. Interestingly, almost one-fourth of the non
math-oriented respondents indicated that they did not have a
spaecific reason for selecting their college major.

For both groups, school personnel were most fregquently
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cited as being influential {n choosing the college =ajor
followed by family members and relatives. The math-oriented
respondents identified themselves, their high school
teachers and their fathers as the most significant figures
in selecting their college nmajors. For the non
math-oriented persons, college professors and mothers were
significant individuals. On the other hand, high school and
college counselors played almost no role in the process of
college major selection. This is particularly true for thae
math-oriented group. The least iaportant person for these
respondents were identified as neighbbors, grandparents and
college counselors.

In terms of selecting college math courses, the
math-oriented respondents {dentified college counselors,
college professors and parents as the most {mportant
personse. The non math-oriented persons also identified
college counselors, <college or high~ school teachers, and
parents. As a rule, they generally identified neighbors as
the least important persons in assisting thea with this
choice. Tables 24 through 27 present the results of these
analyses.

Hath and sSociety: Several questions were posed to the
raspondents soliciting their opinion of the relative
importance of mathematics in modern-day life. One question
asked the respondents their opinion of the importance of
mathematics compared to other subjects 1in everyday life.

Generally, both groups felt that math was as 1important as
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othser subjects. A larger percentage of the math-oriented
respondents felt that math wvas more important than other
sub jects. When asked about the {mportance of a good
background in mathematics for gettiny a well-paying job, the
tvo groups differed significantly in their assessment. For
the math-oriented group, a vast majority (72% felt that a
good math background was very 1important while 28% felt that
it was somewhat important. On the other hand, 48% of the
non nath—oriented group felt that it was somewhat important
vhile 41X felt that it was very important. Three persons
arongd the non math-oriented group felt that a good math
background was unimportant in getting a good-paying job. In
response to tke item which asked about the relationship
batween ex,  ioyment in a profession or occupation beneficial
to the Black cosmunity and the feportance of a g¢good math
backgrouad no difference was found bhetween the two groups.
Furthermore, the majority of peopla {n the two groups did
not see math as being arny more important than other subjects
for the advancement of society. The results of these
analyses are found in Table 28.

An  additive summary scale was created consisting of
responses indicating a great deal of importance for wmath in
social settings (the Math and Society scale). A one-way
analysis of variance was perforsed using this scale as the
criterion variable. This analysls showed no differenca
between the two groups on this measure of the societal

usefulness of mathematics.

A
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Personal and PEsychological Yariavles: A number of
variables measuring the attitudes of the respondents toward
mathematics have been discussed. In addition to these
variables, measures of value orientation, church attendance,
religiosity and racial avareness were administered to the
respondents.

The =majority of the respondents in both qrbups
indicated that they attended <church at the time of the
interview as well as during their college, high school and
junior high school days. For the most part they were
frequent church attenders. Table 29 presents these data.
Also, on a measure of religious values, no differences was
found. These findings would suggest that religion |is
equally importarnt for both groups and have been throughout
most of their lives.

To measure the value orientations of the respondents a
test of value activities developed by Shorr in 1953
(reported iam Robinson and Shaver, 1973,pp. S08-513) was
used. According to Robinson and Shaver (1973): %"This scala
assessaes the intensity with which individuals hold rour
kinds of values: theoretical, social, aesthetic,
aconomic-political." For the theoretical scale a high score
indicates that the individual preters and considers wmost
vorthwhile those activities which involve a problem-solving
attitude and is related to investigation, research and
scientific curiosity. A high score on the

economic-political scale indicates that an {individual
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prefers the accusulation of money and the securing of
exaecutive powver. The aesthetié‘scale is a ameasure of a
person's preference for activities which involve art, music,
dance and literature. The social scale measures an
individual's preference for those activities which involve
service and kelp to people and which exhibit a definite
desire to respond and be with people socially (Robinson and
Shaver, pp. 510-511).

The racial avareness measure consisvad of three
subscales: Black communalism, Black identity and interracial
commitaent. Black communalise is a measure of the extent to
wvhich a persbn adheres to racial solidarity. Black identity
is a wmeasure of one's racial self-esteem, and interracial
coamitnent is a measure of one's preference for interracial
relations.

For wmost of these scales no significant differences
emerged between the two groups. It may be that the two
groups did not differ significantly on the theoretical
scale, even though it 1is » urported to be a measure of
scientific curiosity (among other things), because of thelr
high level of intellectual accomplishment and professional
interest.

The twvo groups did differ significantly on the
economic-political scale and the social scale. As a matter
of fact, both groups had mean scores on the social scale
vhich waere higher than their mean scores on all the other

scales, suggesting a strong social orientation for both
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groups. On both of these scales the non math- oriented
group had higher average scores than the wmath-oriented
respondents, indicating that they had stronger preferences
for these kinds of activities (economic, political, social).
(See Table 30.)

On the three measures of racial awareness a significant
difference was observed between the two groups only on the
Black communalisms scale, in favor of the non math-oriented
group. This higher mean score would suggest that this group
adhered to the «concept of intraracial solidarity wsore
strongly than those with math backgrounds. However, the
scores on the Black communalism scale and the Black identity
scale indicate that respondents of both groups had strong
attachements to both of these notions. And in both groups
comnmitment to interracial relations was moderate. (These
vaere five point scales with 5 showing the strongest

comuitment.) These results are presented in Table 30.

1)
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YIII. Hodel Building

High school mathematics coursework is seen by many as
the key 1ingredient to a successful career 1in science,
engineering, technology, or sonme other math-related
occupation, even though it could be argqued that antecedent
variables such as attitudes towards and prior experience
with mathematics and science may be {amportant factors as
vell.

To determine the variables that account for the
varfation in high school math coursework, a series of
ragression models were daveloped. Four groups of variables
vere used in the different models. These ares family
background variables (father and mother education; fasily
influence in selecting high school wmath courses); school
variables (math achievement in high school, school personnel
influence in selecting high school math courses, junior high
school aath performance) ; personal variables (math
importance and the various values subscales); and a measure
of community effect (influence of non-family and school
persons in selecting high school math courses).

Given the exploratory nature of this work, thesae
analyses have the purpose of determining the relative
strength of these various types of variables, singqularly and
in combination, in explaining the variance in the number of
math courses taken in high school by the respondents. Since
there is a relationship between the number and level of math

courses anrolled in by the respondents, it is safe to assume

o1
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that these analyses shed some 1light on the process of
engaging in math-oriented professions.

A regression model was developed that regressed the
nunber of high school courses on a set of variables from thae
four groups; namely,

- typical junior high school math grade

- grade point average in high school math courses

- scores on the social and math importance scales

- mother's and father's education

- school influence in choosing math courses

- family influence in choosing math courses

- community influence in choosing math courses
This model was ran for the entire sample, and for the two
groups individually.

Similiarly, models examining the relative effects of
family variables vere ran for the entire sample and for each
of the two groups. The same type of analysis was perforaed
asing persohallpsycholoqical variables, and school/acadenlic
variables. The results of these reqression analyses are
presented belowe.

The “full model"” with variables from the four qroups in
the equation accounted for almost half of the variance in
the criterfon variable, number of high school math courses,
(Hultiple R= .67, R-square= .45) for the entire sample. For
the math-oriented group, this combination of variables
accounted for Ud2% of the variance (Multiple R= .65,

R-square=.42) « With the non mwmath-oriented group, this

4
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model accounted for 56% of the variance (Multiple R=
«715,R-square= .56).

In the model for the entire sample, the primary
variables, as deterasined by the standardized regression
coefficients, were school-related: (1) influence of school
personnel (i.e., high school and junior high school teachers
and counselors) and (2) typical junior high school grades.
Together they shared 36% of the variance with the criterion
variable (Hultiple R= .604, R-square= .365). These results
indicate that the other seven variables shared less than 9%
of the variance with the number of high school math courses
taken by the respondents. For the entire sample, the sizes
of the betas of the variables in this model are presented in
Table 3i.

When the math-oriented respondents are examined the
principal variables that emerge from this regression model
are: mother's education, high school math achievement (i.e.
grade point average), and school personnel 1influence.
(Stepuise regression analysis includes only the first two
variables.) These three variables account for 34% of the
shared variance with the criterion variable.

The regression analysis for the non math-oriented
respondents ylelded father's education, school personnel,
high school math grade point average, and junior high school
math grades as the primary variables associated with number
of high school math courses. Combined, these four variables

share over S3% of the variation. (A stepwise regression
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only retained junior high school math grades as a
significant variable.) Table 31 contains the information on
the relative contributions of the diffegent variables in
terms of standardized regression coefficients.

The regression nmodels employing other subsets and
combination of variables (i.e., personal and psychological
variables, and math activities and perceptions of junior and
senior high school teachers) did not yield significant
results. Only the nmeasure of religiosity showed sonme
explanatory power with respect to the dependent variable.

These various findings suggest that school ana
academic-related variables (i.e. present and prior math
achlievenent, school personnel) and family variables
(parental education) are effects having an impact on the
math course selection of the respondents, albeit in
different ways for the different type of respondent.

While personal or psychological variables such as
values or perceptions of wmath teachers, and variabdles
ralatad to extracurricular math activities do not appear to
influence high school math course selection, they canm not be
totally ruled out. This is because with bivariate analysis
involving math orientation some of these variables emerged
significant, and because on many of these variables there
vas not a great deal of variation (i.e., these particular
respondents vere quite similiar with respect to some of
these varliables)e. It may be that these two dgroups of

persons need1 to be «contrasted with people in other, less

(94 |
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professional occupations, and fron different social
backgrounds, more typical of the Black experience.

If time and resources had permitted, similiar detailed
regression and bivariate analyses could have been performed
on the other samples and these analiyses would suggest how
vall these findings hold cross-sectionally, giving some idea
of the process of Black professional development as {t
relates to math-based occupations.

FProm the available evidence it can be surmised that the
selection of high school w®math courses is a function of
student aspirations and interest, as wvell as previous and
current success with mathematics, and family and school
variables. Occupational aspirations, 4in turn, are a
function of parental and familial characteristics (e.g.,
aspirations for children, socioeconomic status), school
personnel influ-nce, and specific recruitrent efforts.

A high degree of participation in high school =math
courses seems to be directly associated with majoring in
scientific and technical disciplines in <college and 1in
entering math-related occupations. As the data presented
above i{llustrate, family ani1 school variables extend to the

college major and occupational <hoice levels.

<
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IX. Conclusjons and Recommendatic-~s

This section draws conclusions from the analyses and
results presented above. Alse, it incorporates, wo:re
appropriate, findings from the other samples included in the
}arger study, in particular those from the high school and
junior high school samples. Thi approach allowus
comparisons across age groups representing different stages
of the process of professionai developmrent. As noted
before, time nor resources permitted a more detailed
analysis of the college sample data. Also, nmultivariate
analysis of the high school and junior high school samples
would be desirable. It is anticipated, however, that thesa
analyses will be conducted at a later time when resource,

time, and circumstances permit theae.

In view of thase limitations, sone tentative
conclusions can be drawn about the psychosocial factors
influencing the participation of Black Americans in
mathematics courses and related occupations. This study
examined family, personal and psychological, social, and
school 1Influences on the math course and occupational
cholces of the respondentse. Findings relative to thesa
factors are reviewed below. Recommendations are also rade

following these discussions.

Pamily VYarjiables

Results from the samples in this study and from other

studies suggest that certain fasily characteristics are

t)(l)
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associated with a quantitative orientation, i.e. a tendency
to be 1nvolved with math courses and math-related
professions. The socioeconomic status of a family seenms to
be a key factor. The higher the family income and parental
education, the more 1likely the respondent to have a
quantitative orientatione. These results hold consistently
for the high sckool, college, and adult samples. With the
junior high school students no relationship is found between
parental occupation and career interests of students. This
lack of relationship may be due to the lack of variation in
the parental occupation variable. (Most students were fron
low-income or 1lower amiddle-income homes, with parents
employed in the lower occupational categories or
uneaployed). Generally, these students' aspirations did not
include scientific, technical or nmedical careers; less than
15% 1identified these professions as their career choice.
Most opted for 1low-paying or low-prestige occupations,
“glamour™ professions (e.g., sports, entertainment), or had
no firm career cholices in wmind. These findings suggest the
influence of environmental factors on these students® career
outlooks, or the lack of suche That is, medla, peer, and
family factors seem to help shape attitudes toward careert

options among this group of students.
Parental aspirations for thelr offsprings appears to bhe

related to math orientation. In both the adult and high

school samples, the math-oriented respondents reported
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higher levels of parental expectations and assistance in
career chojces and math course selections then did the
non-quantitative respondents. However, with both groups in
the two samples, parental assistance and expectations were
high, a finding consistent with other research in this area.
It should be kept in aind that these two samples are not
very representative of the general Black population because
of their relatively higher level of family affluence, i.e.,

a higher percentage of persons from middle-income families.

At a time when considerable attention is again being
focused on the household composition of Black families,
family structure 1looms as a variable of interest. In the
three older sampies most of the respondents reported coaing
from fatact households. However, specific coeparisons by
orientation are available only for the adult sample at this
time. In this case, math-oriented respondents held a slight
adge {in growing wup 1in two-parent househulds (66.7% vs.
59.3%), but the difference is not statistically significant.
It is difficult to conclude or even to suggest that family
structure is an important variable in its own right since it
is well established that family structure varies with
socioecononric status. Purther study with a aotre
heterogenecus and representative sample wvould shed =wmore
light on the question of the influence of family strucutre
on the math orfaentation of Black Americans. Such a study

would be warranted given the alarming rate at which Bany
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Black children find themselves in single-parent homes.

Furthermore, given the evidence of parental influence,
especially paternal influence, in the decision making and
selection processes concerning mathematics, such a study
wvould be especially desirable. A more in-depth analysis of
the data <collected 4in this study could provide sosme
information, perhaps in the form of testable hypotheses, but
a larger, more focused investigation would still be required
to examine this possible relation. At the very least, it
can be stated that the father or father-substitute
consistently played an influential role 1in the academic and
professional lives of the raespondents. The effect of father
absence on the variables of interest is not known at this
tine.

In summing up the family role in mathematics course
selection and career choice, it is clear that at important
stages in the process family variables play a part. In some
instances, family meabers are cited as an 1important or the
most 1important influence (e.g. knowladge of occupation,
occupational choice, choice of college major, high school
math courses selection).

This familial role, however, can not be easily
isolated. It wmay influence the other types of variables,
suach as persocnal motivation, attitudes toward and
experiences with math and science, selection of schools and
nelghborhoods, which also have some relationship to wmath

orientation. A larger sample would be needed to tease gut
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these_klnds of relationships, even though prelisinary =models
could be developed with the data at hand.

Another aspect of the familial role 1s that not all
relatives are equally important. Despite the fact that
Black family life 1is characterized by a high degree of
extended familialism, grandparents and other relatives
individually are not major influencing agents in the matter
of wmath orientation. As a matter of fact they vere
frequently cited as being unimportant persons in terms of
the processes involving the choice of math courses, college
majors, and occupatinns. Parental influence appears to be

greater than that of other family asembers.

. S T A S ST S D o

Some of these variables some to be more important than
others as distinguishing factors. For example, a helping
orientation characterizes the adult sample as a whole, but
is more pronounced among the non math-oriented persons.
Asong the high-school respondents, the non-quantitative
students were more attracted to professions ¢that entailed
this dimension. This finding Is consistent with other
studies and a theoretical foraulation which posits a
conmunalistic frame of reference for Black Americans
emanating froam their African heritage. Measures relating to
the concepts of “people orientation®™ and ¥Black coamunalism"
showed significant differences between the two groups at the
adult level, as did a @wmeasure of political-economic

interests. Again, it would be interesting to see if thesa
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relations hold among the other saamples.

On the other hand, measures of religiosity, theoretical
and aesthetic values, societal importance of math, and
attitude tovards math teachers did nect yleld statistically
significant differences 1in the adult sample. In the high
school saaple, on specific items aeasuring the societal
usefulness of mathematics differences were found between the
two groups. With the junior high school students they
Jenerally felt that wmath was an important subject for many

areas of life.

While non-quantitative aZ:ult respondents shoued a
greater feel for social and people issues, the quantitative
group was more 1inclined ¢o be attracted to scientific,
technical, and mathematical subject matter because of {ts
intrinsic appeal, challenge, or structure. They were also
more likely to éislike courses in the humanities and social
sclences.

¥hile it 1is possible to identify these subjective or
personal differences among people of different rath
orientations the data do not suggest why they exist. This
area is an excellent candidate for further investigation. &
host of research questions can be posited arocund these
findings. Are these differences linked to basic personality
differences, environmental influences, childhood
experiences, atc.? Current research in Black child

daveloprent may offer some insights ii1to this issue.

3
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In general, apart from the mathematical orientation of
the adult respondents, sonme personal or attitudinal
variables show significant and substantial relationship to
math achievement and math course taking. (See Table 32.)
These findings indicate that personal or psychological
variables need to be taken into account for research,
policy, and program development purposes.

sSocial Variables

Overall, most of the variables 1in this category do not
saem to have a major impact on the math orientation of the
respondents. However, one should not be too hasty to draw
the conclusion that these types of influences are not
important. As the data from the junior high school sansple
suggest and as reported by the adult respondents, outside
influences can affect, for example, perceptions and choices
of career possibilities. It can only be concluded that in
this particular study the variables measuring the social
environment do not seem to be significant factors. If other
variables had been included 1in the study the results may
have been different,

Konetheless, some variables did appear to be worthy of
note. Math-oriented adult respondents had a slightly higher
degqree of interracial experience in terms of neighborhoods
and schools, but almost 71% of them grew up in Black
communities, and the majority attended predominately Black
high schools and Junior high schools. This greater degrea

of involvement in predominately white =schools may have
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exposed some math-oriented respondents to more math and
science curricula and school personnel thus enabling thes to
develop competencies and/or a preferenca for these subjects.
Again, this speculation can serve as a testable hypothesis
in a future study or be studied by analysis of data from the
current research.

Extracurricular activities and work experiences did not
differ for the two groups of adult respondents. (The only
exception 1is in the type of college summer jobs.)
“Influential othersY from the community (neighbors, friends,
ministers, etc.) did not substantively impact the process of
selecting math courses, college majors, or occupations.

Church attendance wvas high for most of the adult
raspondents durfing each 1level of their schooling, anad
religion appeared to be an important aspect of their lives.
Interestingly, when the number of high school math courses
was regressed on a set of personal/ psychological variables,
the measure of religlosity emerged as the most important
variable for the entire adult sample and for the
math~oriented respondents only. However, only a small
amount of variance in the criterion variable was accounted
for by these equations. Further, it is difficult to provide
a substantive interpretation to these results. Particularly
since this measure |is of presant reliqious values.
Nonetheless, given the fact that this measure of religiosity
cotrelates significantly vith a number math-related

variabies (weighted high school =@math grade point average,
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number of high school math co.rse, present math-ralated
activities, and 1influence of school personnel 1{in selecting
math courses), it seems worthwhile to note this variable as
one for further theoretical or empircal consideration.

School Variables

Within the context of the educational system, clear
differences energed between quantitative and
non-quantitative respondents. First, in the case of the
adult sample, math-oriented persons uwere more likely to have
enrolled in higher level math courses. With the high school
students, those students who had taken three or more years
of col lege preparcatory math vere by definition
math-oriented, and they indicated a stronger 1liklihood of
pursuing four-year college programs, and a professional
occupation.

Second, adult math-oriented persons reported slightly
higher grade point averages at both the high school and
junior high school 1levels. When grades are weighted 1in
favor of level of difficulty of the wmath courses,
significant differences are found betueen the two adult
groups, the math-oriented respondents having higher weighted
math GPAs. These data are not available for the high school
sample, and were not analyzed for the college groupe.

Third, as reported above, math-oriented respondents
generally preferred math and sciences courses {in high
school, and dislike the humanities and the social sciences.

Conversely, non-quantitative persons were more likely to
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prefer huzanity and soclal science courses and to indicate
math 'and sciences courses as their least favorite ones.
These differences were observed across the two samples for
vhich the data have been analyzed.

Within both samples math-oriented persons were smore
likely to report a higher 1level of extracurricular wmath
activity. However, it is not clear that this is independent
of math class assignments and activities.

A fifth area of interest is the attitude toward sath
teachers. The data from the three samples (adult, high
school, and junior high school) show that most persons,
irrespective of their math orientation, reported positive or
favorable feelings about their math teachers.

The influence of educational professionals, including
junior high school, high school, and college teachers and
counselors is an ilsmportant and interesting area of study.
Pindings from this study reveal that school personnsl play
mixed role in the math coursework and career selection
processes for the high school and adult samples.

Adult respondents identified teachers as influential
persons at different stages in these selection process (e.qg.
avareness of occupation occupational and <college wmajor
chofice, advice on selecting matah courses) . Whereas
couaselors, particularly at the high school and college
level, were not reported to be very halpful. Junior high
and senfior high school teachers and couaselors verae

fdentified as being influential in selecting high school
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math courses. As a matter of fact, regression analysis
shows their influence to be one of the major variables
related to the number of high school math courses taken.

With the high school students, school personnel often
ranked behind parents as influential persons in the decision
making processes. And high school counselors were deenmed
more important than high school teachers at this 1level in
most of the decisions. However, since most of the students
vere from the same high school, it 1is nc¢ clear {if these
ranking are a function of this particular school and its
staff, or 1if they would hold with students from other
schools (or even at the same school, but with different

samples, and at different time periods).

It does become clear from these findings that school
personnel do play a role in the process of selecting math
courses and math-related occupatinns. It appears that
teachess and professors have a more active role than
counselors, which suggests that the <counseling function
needs to be examined as it relates to Black students and
their participaticon in amath and the relationship between
science couses and careers.

¥hile family and school varlables consistently 1loon
larcge in the selection and decision processes of
respondents, social and psychological variables also appear
to have iInfluence on the process. The interaction among

these different variables, and the exact manner in which

o



63
they influence the choices of Black Americans relative to
mathematics are not clear at this point, but clues are
offered by the existing body of data, and further analysis
using other statistical techniques (e.g. regression and path
analysis) should be fruitful in suggesting the nature of
these interrelationships.

Recoamendations

The findings presented in this report underscore the
importance of persons and events early in the decision
making process relative to selecting math courses and making
career cholices. Many of the efforts to redress the
underrepresentation of Blacks and other groups in sclientific
and technical occupations have concentrated on the
collegiate level. Solid evidence 1is presented indicating a
~umber of factors of inportauce in this matter: family,
schools, and individual attributes. And these come into
play well before students enter college.

From the findings 1in this study it 1is pccsible to
indicate areas in which additional effort is required to
overcome the larger problem of Black underrepresentation.
These areas include: Black family and community life; school
and curricular issues; and personal factors.

Black parents play important roles in theicr children®s
futures. More attention and effort could be directed toward
thea by educational institutions and community orgaanizations
with the purpose of improving their ability to advise their

children of career opportunities, and helping parents
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understand the educational prerequisites and pathuays
necessary to attain thea.

Hore research is needed to understand the role of Black
parents in fostering their children's interest in math and
sclence at the earliest stages of the process of
occupational and educational decision making. One aspect of
this investigation may focus on child rearing practices as
they pertain to stimsulating characteristics conducive to
scientific interests. This recomamendation is made in light
of the following facts: intrinsic- factors such as
salf-initiative, a 1liking for mathematics and science
subjects emerged as differentiating variables; and faaily
variables appear te be important in this process. Some
research on Black childrearing suggests that Black children
are soclalized and handled 1in such a way that this
socialization may contribute to . their pecple orientation,
but not to the exploration of their environment.

Black famllies are also important {im shaping the
various attitudes of their children, especlially those that
wvere found to be related to certain math variables, nasely,
religion, 1intellectual curiosity (theoretical scale), and
salf-esteen.

Another area of Black family 1life that deserves more
attention is the apparent lack of 1{influence of relatives
other than parents, given the high degree of extended
familialise and family interaction among Black families

noted by various scholars of 8lack faamily life. Hors
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research could be conducted to deteraine Jf other relatives
are not involved in these processes because of lack of
information, lack of involvement in certain sphares of the
child*s 1life, geographical distance, or because their
influence 1is transmitted indirectly through the parents.
Given the fairly high degree of contact between relativaes,
thase persons could be targeted to be sources of positive
influences on the math and science orientation of young
Blacks.

The Black community by way of its organizations and
institutions could be engaged in the effort to increase the
number of Blacks in scientific and technical professions.
The idea of coammunity organizations serving as sources of
information and training for Black parents to learn of
opportunities for their children was mentioned above. Black
scientific and technical organizations and civil rights and
social welfare groups could demonstrate to Black parents and
students the soclial relevancy of scientific and technical
issuess They could point out the scientific and technical
aspects of traditional social <c¢c~cerns of Black Americans
(housing, employment, education, et.).

The Black media (l.e. newspapers, radio and television
stations and programs that are owned or operated by or
oriented toward Blacks) could play a wmajor role in
oresenting the Black sclentific images: profiling current
Black sclentists, englneers, medlical personnel and others

and their responsibilities and duties; disseminating
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information on the Black heritage in science and technology,
on Black pioneers and contributors; generating more public
discussion on the impact of science and technology on the
lives of Afro-Americans (and Africans.).

Interested groups could sponsor activities that
encourage math and science activity and achievement among
Black youth in out-of-school settings. For example,
fraternal organizations <could sponsor software developmant
in Africana Studies, encouraging Black youths to use compute
technology to explore their cultural heritage. Community
science fairs are other activities that could expose Black
youths ¢to science and technology and encourage their
appreciation and ﬁartlcipation.

¥hile teachers as a group are important influences, the
results from the Jjunior high school data suggest that they
could be more involved in the process of career awvareness
and choices. It is not clear if teachers are aware of thelr
potential to make positive contributions to their students®
dacision making process in this area. This «could be
explored in research with teachers. Also, the ways in which
teacher influences affect the decision making process for
Black students could be investigated.

Counselors do not seem to be fulfilling their functions
of advising students and making them aware ;f the career
opportunities available to them, and the educaticnal
trequictements needed to attain them. 1In many school systems,

counselors complain of being burden with many other duties
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and responsibilities' which prevent them from devoting the
time and effort to the consultation role. To the extent
that this happens, then students suffer in terms of lost
opportunities.

On the other hand, career day proqgrams, recruiting
efforts aimed at Black students, and similiar activities are
fimportant sources of information about career opportunities
in math and science, and could be used by schoq}s, colleges,
and community organization to “roaden the awareness ani
interests among these students. School-college~community
collaboration could give rise to programs and activities
that make information available to Black youths at an early
age and in a direct manner (targeted at their parents,
relatives, churches, youth groups, etc., as well as at
then).

School «curricula could be examined to determine how
they 4influence Black students' attitudes toward wath and
sclence. Do teaching methods and practices, books and other
instructional materials enhance or de:ract from the
students® interest in the subject matter? Are alternative
instructional technologies (such as computers, television,
audio-visual equipment) useful in increasing these students’
interest and achievément in these subjects? Do these
different aspects of the curriculum differentially affect
8lack students of different backgrounds and with different
attributes? Would the {incorporation of wmaterials on the

Black contribution to ditferent scientific and technical

/4
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fields enhance learning among Black students? Would courses
on the relevancy of scientific and technical 1issues
affecting Black communities increase student awareness of,
interest, and acconmplishaent in math and science? Do Black
students exhibit different learning styles not accommodated
by traditional curricula and teaching methods? These and
manY other questions pertaining to school curricula and
Black students remain to be investigated.

From the data collected in this study, certain personal
attributes appear to be worthy of further study.
Initiative, self-motivation, persistence, a positive sense
of one's mathematical ability, and a sense of purpose are
all characteristics that seem to be associated with a
quantitative orientation. Comments made by the respondents;
the fact that some of them identiflel themselves as the
influencing person in their decision making; the fact that
they “beat the odds", so to speak, in attaining professional
standing in occupations where Blacks are severly
underrepresented; and gliven that they 1like cthe nature and
structure of scientific disciplines and mathematics suggest
that some underlying psychological factors, 1independent of
the other variables (familial, school, etc.), may be
operating. It would be interesting to explore tha
“psychology¥ of Black scientifically oriented persons to see
what make them "tick™; to see if +these characteristics are
unique to them, Lif they have been fostered by certain soclial

environments and educational settinys; and to determine {f
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they can be inculcated in others vy various methods.

While this study may have contributed to the
understanding of the factors influencing the selection of
math courses and math-related occupations, it also gives
rise to a host nf other issues and questions to be addressed
by the research, educational, and practitioner communities.
As an area of study and iction, the 1issue of .lack
underrepresentation in the fields of science and technology
promises to be challenging, interesting, and socially

important.
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Table 1
College Major by Math Orientation

OB B A T TS T VP W I NI T WD WD T I G G W A D R AR WD D S WO A D> W

Classification
Math Non—~-Math
Orientation Orientation
2 0
12 0
5 5
1 6
0 14
5 2
1 0
26 27

L&}
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' ‘ Table 2

Current Occupation by Orientation

D WU A D T D OO A S YD AU WD D N i G S WD Ay D AP O NN PO e D

Current
Occupation Mo NHMQ
Accogntant/
Business~-Related 1 7

Social Services

Professional 0 3
Non-Bath Educator 0 6
Legal Professioral 0 6
Psychologist/
Counselor 0 5
fath, Sclience Teacher 5 0
Physician 2 0
Engineer 9 0
Scientific/
Technical Personnel 9 0
Totals 26 27

{0
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Table 3
‘ Group

Parental Non Math-

Presence Math-Oriented Ociented Querall
Both Parents 66.7 59.3 62.7
Mothers Only 8.3 29.6 19.6
Fathers Only 4e2 3.7 3.9
Neither 125 3.7 7.8
§o Response 8.1 3.2 5.9

Totals® 100.0 100.0 100.0
N 24 27 S1

* (Totals in this and the foullowing tables may be more or less
than 100.0 because of rounding errors. They will be reported
as 100.0.)




Small Towun
Suburban
Totals

N

Table U4

Parental
Urhan Experience

Bother Father
L] LLIe L1
45.8 40.7 45.8
33.3 25.9 375
20.8 14.8 12.5
0 0 0
100.0 100.0 100.0
24 27 24

i
>

w
~d

i~
.
=

100.0

27
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Table 5
. Parental Aspirations
Father NMother
MO NNMO MO NHO

HeSoe Diplom& 7-7 3.7 308 7@“
BeAde/BeSe 30.7 25.9 53.9 29.6
Grad/Prof.
Degree 30.7 18.5 19.2 18.5
Highest
Possible/
According to
Respondents®
Hopes 11.5 18.5 15.4 14.8
Don't Know 115 14.8 TeT 111
NQ Response 1.1 18.3 v} 18.5

Totals 100.0 100.0 100.0 100.0

N 26 217 26 27
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‘ Table 6

Parental Assistance with College Education

Hother Father
MO T WMo o NMO
Assisted 79,2 88.9 792 (86.4)% 63.0 (85)
Did Not 20.8 11.1 125 (i3.6) 111 (195)
Not Applicable/
o Rasponse B8e3 25.9
Totals 100.0 100.0 100,0 100.0 100.0 100.0
X 24 27 24 27

*{(The numbecs in parentheses represent the percentages
for fathers in the household)

0o
Q \i_'\'
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‘ Table 7a

Racial Composition of Neighborhood of Upbringing

MO NMO Overall
Predoaminately Black 70.8 88.9 80.4
Mixed 16.7 3.7 9.8
Predominately white 4.2 3.7 3.9
Not Reported 8.3 3.1 5.9
Totals 100.0 100.0 100.0

N 24 27 51
Table 7b

Racial Composition of
Educational Institutions

Junior
High High
College School School
Composition HQ NHO HO NHQ HO NBQ
Predominately Black 4.6 40,7 53.8 66.7 50 74 .1
Predominately White 50 519 26.9 7.4 23.1 3.7
Racial Mix 0 T.4 11.5 14.8 3.8 3.7
Other 3.8 o
Xot Reported 11.3 Q 1.7 11.1 23.1 18.5
Totals 100.0 “00.0 100.0 100.0 100.0 100.0
N 26 27 26 27 <6 27
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‘ Table 8

Extracurricular Activities

Hobbies
College High school Junior High schoocl
MO NMO MO NMO MO NHNO
fas 73.1 63.0 65.U 74.1 53.8 59,3
No 26.6 29.6 26.9 22,2 34.6 22.2
N.R. o0 1.4 1.2 3.1 11.5 18.5
Totals 100.0 100.0 100.0 100.0 100.0 100.0
R 26 27 26 27 26 27
Sports
College High school Junior High school
B0 KHBGC 80 NHKO M0 NHO
feas 69. ¢ 519 69.2 815 50.0 48,1
No 30.8 “0;7 2669 1805 30.8 33.3
BeBo Q 1.4 2.8 9 19-2 18¢2
Totals 100.0 100.0 100.0 100.0 100.0 100.0
N 26 27 25 27 26 27
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Table 8 (continued)

‘ organizations/Volunteeriss
College High School Junior High
College Clubs Yolunteer ®ork Clubs School Clubs?
MO NNO MO NN¥O Mo NMO MO NNO
fas 88.5 88.9 6.2 63.0 9662 81.5 615 18.5
¥o 115 111 42.3 25.9 0 18.5 26.9 63.0
HeR. 11.5 11.1 3.8 0 11.5  18.5
Totals 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
¥ 26 27 26 27 26 27 26 27

*(p <0006)
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0 Table 9

Work Experience

LI CRE Y IS T G G S < W D S A AT r

Employed Collage High school Junior High school
RO NMO MO NMO MO NKO
Yes 88.5 88.9 69,2 63.0 19.2 22.2
No 11.5 111 30.8 37.0 76,9 59.3
§eR. 3.8 18.5
Totals 1000 100.0 100.0 100.0 100.0 10069
N 26 27 26 27 26 21
College Job College Job Summer Job Suasaer Job
Related Related Related Relatad to
to Major Occupation to Major Qccupation
HO NHO MO R¥C MO NHO f1o NNO
Yes 8. 5 18.5 23.1 18.5 65.4 25.9 42.3 14.4
No 385 66,7 STe7 63.0 30.8 63.0 50.0 70.4
NeR. 23.1 14.8 13.2 18.5 3.8 11.1 1.7 14.8
Totals 100.0 e 0 100.0 100.0 1000 100.0 100.0 100

N 26 27 26 27 26 27 26 21
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. Table 10

Math Courses Taken in High School

G Gl TEY B AIE G W D W G AP A S W G AU A WD R A D e S A P A D D uars W

Parcent who Took Course

Math

Course HO NHO

General mMath 30.8 37.0
Pre~Algebra 34.6 29.6
Elementary Algebra 80.8 667
Intecmediate Algebra 46.2 33.3
College Algebra 34.6 4.8
Advanced Algebra 26.9 5.7
Basic Gaometry 65.4 70.4
Internediate Geometry 15.4 . 29.6
Rnalytic Geometry 23.1 3.7
Trigonometry 69.2 3i. 3
Calculus 15.4 7.4
Probability & Statistlics 0 0
Elementary Functions 15. 4 3.7

N 26 27
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Table 11
. Most Important Person
Influencing High School Math Course Selection

%0 NKO

Pamily/Relatives 19.3 7.4

School Personnel 576 40.7

Others 7«7 0

Not Reported 15.4 51.9

Totals 100.0 100.0

N 26 27
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Table 12

‘ Least Important Person Influencing

High School Math Course Selection

Family/Relatives 27.0 37.0

School Personnel 7.7 3.7

Others 36.8 29.6

Not Reported 34.6 2906

Totals 100.,0 100.0

R 26 27

o
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’ Table 13

Math Activities

By orientation
{Percent Responding
YAlwaysY or "OftenV)

Level
In In In
ARctivity Presently College High School Jr. High School
¥C NNO HO NMO MO NMO A0 NNO

Read Magazine
Articles
on Hath 19.2 29.6 26.9 1u.8 3.8 Teld 8.0 9.1
Read Newspaper
Articles on
ﬁdth 23.1 33.3 15nu 18.5 0 307 0.0 U.S
¥atch TV
Prograss
on Xath 11«5 18.5 12.0 7.4 4,0 3.7 4,3 0
Attend Math-
Related
Lectures 26.9 18.5 53,0 25.9 19.2 T4 16.0 0
Raad Books
on Xath 32.0 29.6 53.9 37.0 53.9 25.9% 32.0 0
Talked to
¥Yriends
about KRath Ju.6 48,13 76.9 48.1% 42.3 33.3 36.0 13.6
Do
Non-Regquired
Hath Projects MAa KA 19.2 18.5 19.2 18.5 16.0 13.6
Have
Hath Related
KHobbies 30.8 i8.5 231-0 1.1 1.5 14.8 12.0 9,0
solve Hath
Puzzles ig.5 33.3 44,0 259 32.9 22.2 32.90 136

] 26 27 26 27 26 27 25 24

¥ The difference betweoen the two geoups is significant
at p(: 65.

~
i
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Table 14

Respondents® Comparison of Their HMath
Problem Solving Ablilities To Those Of
Their Classmates (In Percentages)

S . O Y D I UEL GED W P A e W D e B T T MNP APy T D =l s YOS G AT AP e D NP W W e S or

Level
Self- Graduate High Junior High
Raported
Capabjlty 3chool® college School School
MO ¥MO 8o NE QO MO ANO NO ¥ RO
Hore 76.9 25.0 46,2 26 .9 61.5 Q4.4 75.0 36.%
As 231 58.3 50.0 50.0 3.6 44,4 20.8 50.0
Less 16 7 3.8 23.1 3.8 11,1 4.2 13.6

D A e - - - - B - aas o> . B — o — . - — o wm v - n - -

Totals 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

N 13 12 26 26 26 27 24 22

% Difference between two aroups significant at p <.03
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I Table 15

Math Grades Accurate Reflection of Math
Abilities in High School and Junior High School

e M . TP s TR MR S S SO . WD TR D R W P G G S N A N W R A SN R AR OB - Sy M AP s A AP AP A Y S - A p -

Level
Accurate
Reflections High School Junior High School
Ho NHO q0 NMO
Yes 8C.8 63.0 82.6 65,2
Ko 19.2 3700 ‘70“ 34.8
Tota! 100.0 100.0 100.0 100.0




87

‘ rable 16

Attitude Toward Last HMath Class

Leyel
In In In

Attitude College High School Junior High School
mo WMo wo w0 w0 Wm0
Interesting 30.8 24.¢C 28,0 40,7 34,8 18,2
Challenging 30.8 28.0 40.0 22.2 174 4.5
Enjoyable 19.2 4.0 4.0 14.8 13.0 22,7
Boring 115 16.0 24,0 7.4 30.4 27.3
Intimidating 0 0 0 0 4.3 4.5
Prustrating Te? 28.0 4.0 14.8 0 22.7

Total 100.0 100.0 100.0 100.0 100.0 100.0

R 26 25 25 27 23 22

“l




Table 17
. Favorite Academic Subjects

High School Junior High School

MO NIO MQ NKO
Bath 42.3 3.7 42.3 7.4
Natural &
Physical
Sciences 34.6 14.8 15.4 11.1
Social
Sciences 3.8 40.7 Te7 18.5
Humanities &
the Arts 1902 3308 19.2 25%.9
Business~-
Related 0 Tolh 3.8 0
. R. 11.5 31.0

Totals 100.0 100.0 1000 100.0

N 26 27 26 27

03




Math

Natural &
Physical
Sciences

Social
Studies

Humanities &
the Arts

Business-
Related

Physical
Education

HeRa
Totals

N

89

Table 18

Least Favorite Subjects

High School

g0 NHO
11.5 25.9
77 14.8
26.9 Tl
26.9 4o.7
3.8 0
7.7 7.4
15.4 3.7
00.0 100.0

26 27

Junior

— v~ cow o

High School

i §)

3.8

3.8

23.1

26.9

NMO

25.9

22.2
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. Table 19

Age at Deciaing Occupation

- D B D S D T D et U A e D T el S R WD AT T A T Ly T by

Ho NBO

Pre—-teens .8 11.1
13-18 34.5 37.0
19-25 19,2 4.8
Ovetr 25 15.6 14.9
N.R. 2843 22.2
Totals . 100.0 100.0

N 26 27

u
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‘l’ Table 20

How Learn of Occupation

D U ANt ol T D D s D S, T U A T M D VA LT D e B e

M0 NHO
Family/Priends 23.1 25.9
Media/Publications 11.5 18¢5
Recruitment Efforts 23.1 3.7
Professional
in Occupation 7.7 14.8
High School 7.7 11.1
College 11.5 14.8
School, Instructor 3.8 7.4
Don?t Know Te7 3.7
N.R. 3.8 0
Totals 100.0 100.0

N 26 27
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. o Table 21

Primary Reason for
Selecting Occupation

D Gl R W R D WD G M O D P P W A D b

Beason HQ NHQ

Challenging, Appealing
Compatible with Interest 4641 11.1

Community or
People Oriented,

Pocus 7.7 22.2
Family Influence 3.8 11.1
) Material Benefits

or Prestige 15.4 1.1
Experience (Education,

Work) 15.4 18.5
Taachers, Peers 3.8 14.8
N.R. 3.8 3.8

Totals 100.0 100.0

N 26 27

‘l“

AY
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‘ ' Table 22

Did Know Somebody in This Field ?

- - s o - s - — . - oo

MO NMO
Yes 65.4 59.3
No 30.8 37
NeRo 3.8 3.7
Totals 100.0 100.0
N 26 27
Table 23

most Important Person
Influencing Occupational Choice

M0 NMO
Family/Relatives 38.4 22.2
School Personnel 30.7 29.6
Priends, Peers 11.5 18.5
Other (Themselves,
Girl/Boyfriend) 19.2 1.1
Missing 90 18.5
Total; 100.0 100.0
26 27
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Least

Table 24
Important Person

Influencing Occupational Choice

Family/Relatives
School Personnel
Friends, Peers
Others (Neighbors)
Missing

Totals

"o
30.7
30.7
3.8
19.2
3.8

100.0

26

NMO
37
11.1
14.8

18.5

{T8)
»
| 2

100.0

27

SR
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. Table 25

Most Important Reason
for Selecting College NMajor

Reason for

Choosing Hajor Ho Nio

Professional

Aspictations 30.8 37.0

Challenging,Intrinsic

Nature of Subject 26.9 1.1

Rewvards (Material

Benefits, Prestige) 1S5.4 7.4

Tests, Counseling,

Classes, Teachers 11.4 11.1

uwimited Curriculua 3.8 11.1

Family Influence 7.7 0

Don't Know 0 22.2

N.R. 3-8 Q
Totals 100.0 100.0

N 26 27

. 0}

\'."'i
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. Table 26

fost Important Person
Influencing Choice of College Major

MO NMO
Family/Relatives 22.9 22.2
School Personnel 26.9 40.7
Priends, Peers 11.5 3.7
Others 23.1 11.1
aissing 15.4 22.2
Totals 100.0 100.0

N 26 27
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’ Table 27

Least Important Person Influencing
Choice of College Major

0 NMO

Family/Relatives 26.8 22.2
School Peréonnel 27.9 1845
Priends, Peers 3.8 3.7
Others 4.6 40.7
#issing 11.5 14.8
Totals 100.0 1060.0

N 26 27
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’ Table 28

. T > P WP e mn o

The Importance of Math vs. Other Subjects for

Societal Advancenent

- ms D e P G w e D P D A G S > > wns

Everyday Life

. W e N WO W W - - -

Math Is _
Imsportant Ho N0 8O NHNQ
More 2000 11‘5 15.“ 1“.8
AS 60.0 8U.6 76.9 T4.1
Less 20.0 3.8 7.7 1.1
Totals 100.0 100.0 100.0 100.0
N 25 26 26 27

The Importance of Good
Math Background for
Well-Paying Job *

The Importance of Good
Math Background in Occupa-
tions that Benefit the

Black Community

Importance Bo KA no NHQ
Very 72.0 40.7 25.0 33.3
Somewhat 28.0 48.1 58.3 48 .1
Unimportaat 0 11.1 16.7 18.5
Total 100.0 100.0 100.0 100.0

N 25 27 24 27

' * Difference significant at p<.05.

(y
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Table 29a

' Church Attendance of the Respondents
By Orientation

gy T G W I A B D T D Bl GUI W A T W WD D AU B WY WS A T P Vs > POP VB P WD WD D >

Attend In In In

Church Currently College High School Jr. High School
Mo Wmo o Wm0 MO WMo Mo #No
Yes 73.1 81.5 53.8 70.4 84.0 88.5 87.5 81.0

No 26.9 18.5 U6.2 29.6 16.0 11.5 12.5 19.0

- s wm ww - > - - . - - s e oo " - acn wn w= - an w0 we on - e ems eme -y o ——

Totals 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

N 26 27 26 27 25 26 24 21

Table 29b

Frequency of Church Attendence

M R R e R D D G D S R T AP L D D W A Y e WD W S s W D A -

During - During During
Frequency Curreatly College High School Jr. High School
o NNO MO NNO MO NHMO MO NNO

More than
once a week 0 0 15.4 2141 14.3 17.4 28.6 27.8
At least
once
a week 16.7 50.0 61.5 31. 6 52.4 609 42.9% 55.6
Every other
Ueek 38.9 ’802 707 211 19.0 4.3 fd.3 ‘101
Once a
maonth 27.8 9.1 1S.4 5.3 9.5 0 9.5 Heb
Cccasionally 16.7 22.7 0 21.1 4.8 17.4 4.8 Q

Totals 100.0 -100.0 100.0 100.0 100.0 100.0 100.0 100.0

‘ N 18 22 13 19 21 23 21 18
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Table 30

Mean Scoras on Test of Value Activities
and Racial Awareness Orientation

D LR D AR W G R A M SR AR B VIR AR P S o M S SR T W W G SR R R W SR W WD VB WS v W D U WD

Signifi-
Standard cance
Group Scale Mean Deviation (T-Test)
Math-Oriented Theoretical 72.6 211 <78
Non-Math Oriented 743 23.4
MO Economic- 52.0 28.0 «0009
Political
KRN0 77.4 24 .2
%O Aesthetic 58.5 28.8 «15
NMO 69.4 2641
MO Social 13.7 26.6 «02
NHQO 87.7 161
MO BlaCk 3087 '55 005
Cosmunalisne
KMO 4,0 + 90
40 BIGCK 3.77 «30 JUD
Identity
HKB0 4.0 113
Bo Interracial Je 4 U7 «U3
Commitment
NNO 3.3 <84

| A

26

27

27

26

27

26

27

26

27

26

27

26

27
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. Table 31

Staniawrliz2d Reqgression Coeffi~ants

Variable 2ata

""""" AL o e
5chool Personnel I[nfluence « 3457 1R <4578
Typical Math Grales Earna2d ir
Janior HijJh schooul 3633 - N5U7? 2+ 2716
High 3cnool vath 5Srade Point Average . 2044 1778 <4597
50cial (Valu:s Subscal=) -.1861 « 1304 -+ 0450
*ath Iw»portance Variabl:.: <1420 . N24UN <1117
father's Education «1300 -.1938% +4848%
Family Influz2nca ~+0578 -« 2138 -«1319
Influeace of Others -.0503 -.N5130 «111317
Yother's Kducation 0327 . 31098 -. 00352
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Table 32

telationships (Torrelational Coefficieants) PRetwean
Math-Relatel variables and Attitudinal! Variables

Math vVariables

HeSe Junior High Number of Numher of
Attitulinal Mi1th M1th High 3chcol Collete
Jariavles SePeAs 5ca les Math Courses “ath Todrses
Sa2lf-
Assessaaent
of Math «U557 » 6422 « 3541 «1NNG
Ability (0.000Q) (Y.000) (0.005) (N.237)
Aasthetic o,)uq "0)1 3" ‘0‘621 --')'3?11
Vilues (0.366) (0.462) (0.234) (D.355)
Theoreticil « 2UU5H « 25 30 «U5138 -.NH1A
driontation (0.033) (3.7233) (0.3.5%) (N.330)
50cial « 05900 e 1200 -. 1121 -.1167
dria2ntation (0.36) (V.139) (2.212) (N1}
Sconomic~- .1281 « 32135 -.0605 -«1790
Political (0.221) (0.420) (0.33M) (N.107)
Vailues
Math and 02095 .126“ 51337 o123q
soclety Scalr (C.066) (2.1313) (0.161) (N.183)
Ra:lijiosity . 2341 2139 «2956¢ «13A0

(V.02) (9.9059) (0.01%) (0.)91)
:51. le 00)75 03636 "00093 ‘0018q
Communi.ilsm (d.471) (0. 126) (J.471) (N.447)
Hlack «U211 -+01137 -.1007 -+15A1
[iantity (3.440) (N.U475) (J.237) (N.132)
Interrcicial ~ 0253 «1314 -« 3505 -390
Commitant (J.d27) (N.174) {0.367 (N.351)

Th» numaer in par2nth=232s i3 the level of sivtaificance,
Analysis i35 oasel on a samaple size of 513.

JENT
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Abstract
THE QUANTITATIVE ORIENTATION OF BLACK HIGH SCROOL STUDENWTS

By Donna Blackwell

Chafrman: Richard leCharms

This study was designed to expiore non-intellectual
factors associated with the alection versus non-election of
advanced aathz2matics coursework by Black high school
students. Two personal and two interpersonal factors were
investigated. The personal factors are post high school
educationii and occupational aspirations, andi attitudes
towacrd mathematics. The interpersonal factors are parental
characteristics (such as parental occupation anl1 educational
aspirations for his or her child) and the influence oF
others (is.a. counselors, teachers) on student coursework
decisions ani aspirations.

The saample consisted of fifty Black high school
seniors; teenty-eight females and twenty-tvo males.
Twenty-one students ha@ taken three or wmore years of
advanced aathematics and were labeled qaantitatively
oriented (QO). Twenty-nine had taken less than three yvears
of advancad mathematics and were labeled non quantitatively
orientad (¥20). All students resided in two suburban
municipalitias coantiguous to the city of St. Loals.

A  sicvey maethodology was ewployed; a structured
interview schedule was used to collect the data. The data
are reporctad on the basis of rawv frequencies,

crosstabulations and chi sjuare analysise.

105



Findings at the (.Oshlevel of significance suggest the
Q0 students differ from the NQO sfudents in <everal wvays.

Pacental 2ducational attainmsent, income and asnirations for

.. the stulents are positively assocliated vith with

quantitative orientation. Mathematics courses are clearly
preferred ovar non-math courses by QO students. The NQO*s
enjoy both math and non-math courses. Q0 stulents are more
likely to engage in extra-curricular math activities than
are ¥Q0 students. The Q0's are college or university bound;
whereas, the NQO's are likely to consider a two yvyear collage
or trade school as well as a four year college or university
a viable post high school option. Similarly, 0Q0's are
single alanded in their preference for wvhite collar and
prestigious occupations; whereas, NQO's are likely to be
interested 1in blue collar occupations as well as vhite
collar occupstions. There 1is evidence that some NQO's are
similar to Q0's in their liking of math and their post high
schoal aspiratlions. The fact that their math backgrounds
are not alequate given their aspirations is attributed to a
cruciar information gap. There are no diffarences between
the 20 anl NQO groups on the interpersonal dimension. There
are three sax differences reported; they occur on the math

attitudes and {nfluential persons dimensions.

105
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CHAPTER 1

BACKGROUND AND RELATED RESEARCH

Bagkjround

There is a dgreat nead for professionals skilled in the
mathematical and sclentific disciplines. Our society |is
faced with sany coaplex problems which raise new challenges
in all sectors. The complexities of the issues, coupled
with a tremendous dependence on technological solations,
require a continous supply of persons trained to improve the
current level of technology or, at the very least, capable
of using contemporary tools (Galambos, 1981).

Recognizing the importance of a well trained work force
in the conteaporary sense, educator after ealucator and
comeission after commission stress the need to sncourage our
youth to pursue carears in theoretical and applied
sathematics and science. This obviously means that
substantial nuabers of the undergraduate colleqe population
must be 2ncouraged to pursue the requisite undergraduate
majors or acreas of concentration. But even prior to this
students must, by and large, be encouraged to obtaia the
trequisite high school background courses which perait
matheomatical and scientific collegiate gursuits.

Because it is obvious that tha senior high school years
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2
are so criticil to the wultimate occupational obilective,
numerous rasearchers have examined the patterns of
participation in advanced mathematics courses at that lervel
(Ravens, 1972; Ernest, 1976; Hedges and Nafers, 1976;
Melnick and Hamilton, 1977; Sells, 1977; Marrett and Gates,
note 1). The research of these authors makes it clear that
far too few students have the necessarz/hiqh school math
backgrounds to pursue lathenatlcalk and gscientific
undergraduate majors. Black students are particularly at
risk as they are even more likely than vhite students to
have serious mathematics coursewvork leficiencies.
Fuctthermore, thls failure to take advanced wathematics
courses throughout high school may prevent a
disproportionate number of capable Black students from even
majoring In such non math and science majors as business on
sonme college campuses.

According to the National Center for Education
Statistics (note 2), there {is a tandency on the part of
Black hiyh school students to discontinue taking mathematics
courses after the tenth Jrade. This trend continues at the
post secondary school level. The data from 1975 enrollment
surveys coeducted by the Engineering Manpower Commission of
all known engineering schools and a large numdber of
technology schools reveal that out of 4,017 engireering
students, only 707 wera Black; 73 wvere Black wonen. In
technology programs the total Black enrollment was a meager

J2a.
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There 1is also a paucity of Black imericans 1in
mathematical, sclentific and }elated professions. Hurst
(1977) analyzed 1970 U.S. Bureau of Census data and found
that of 1,233,148 employed engineers, 13,624 were Black amen
and 719 were Black woasen. Of employed architects, there vere
a total of 56,284 persons; 1,315 were Black men and 195 wvere
Black women. Of 35,999 mathematical specialists, 1,622 vere
Black; Black vomen comprised less than 1% of the latter
group. The same pattern eoxists in the life and physical
sclence specialties where of 205,755 eaployed persons, 6,820
were Black; once again Black women constitute less than 1%
of the latter Jgrougpe.

Wastcott (1982), also analyzed Black msale and female
enployment statistics. Her statistics vere based on 1980
Bureau of Labor data, as well as the 1970 Decennial Census
population counts. Accordingly, Black Americans constituted
9.4 percent of the national labor force in 19%0. Black nen
were a little over 8 percent of employed men, and Black
women accounted for almost 11 percent of esmployed women. In
1980, as was true in 1970, Black m®men and women wvere more
likely to be employed in professions for which mathematical
and scieatific training is not required than those for which
it is important if not essential. For example, almost 8
percent of male personnel and labor relationms nrofessionals
wera Black men. They were 16.4 percent of all rale social
and recreation workers and 15.2 percent of all rmale

vocational and educational counselors. By comparison, Black
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vomen were 10.8 percent of women personnel and 1labor
specialists; 17.4 percent of women social an?1 recreation
workers,; and 17.8 percent of women vocational and
educational counselors.

In spite thelr numerical deficiencies in quantitative
fields, Black Americans have distinguished themselves as
individuals (Carwell, 1977; Johnson, note 3; Haydenr, note 43
piggs, 1975),and as a race (Zaslavsky, 1975; Ploski anad
williams, 1983) in mathematics and science. This coupled
with ¢the fact that Black students simply 40 not take
sufficient amounts of high school math suggasts that the
curcent pcgblen is in part a result of inadequacies in high
school c¢oursework selections {Cordes, 198)). In other
vords, unless more Black students obtain the reguisite high
school wmathematics education the present pattern will
continue. This education begins with at least three vears
of advanced or college preparatory mathematics prior to
graduation from high school. By having this kind of
background a student benafits in two ways: he or she is more
likely to be admitted to an accredited college or
university; second, the student will not be excluded from
mathematics, science, technology and, 1in many {nstances,
business majors (Sells, 1977).

A survey of area colleges and universities confirmrs
that without at least three Yyears of advanced high school
mathematics courses (algebra ' and 2; plane and analytic

Jeoartry; vrigonometry; elementary functions, and sc forth)
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it is very wunlikely that a student could mafor in any
mathematics, science or technolocy programs. Obviously, {f
one cannot major in these subjects one cannot be a “carad
carrying®” meaber of any of the related professions.

While colleges and universities strongly racommsend that
high school students take at least three units (years) of
advanced sathematics, the state of Missouri only requires a
student to take one unit of mathematics--any kxind will do!
In 1978 only one thicd of the school districts in the United
States required wmore than one year. Hence HNlssouri |{s
actually part of the main stream (Kreinberg, 1982). As a
consaquence, sost Black students have to elact advanced
mathematics courses in order to comply with college or
university rec-asmendations. As this is the case, it |is
imperative that ec¢ _ators know the factors assocliated with a
Black student's decision to elect or not to elect advanced
mathematics courses when enrolled in high schools wvhere

these courses are offered.

BRelated Research

The research on attitudes toward wmathamatics and
mathematics education 1is extensive (Alken, 1970 and 1972;
Sandman, 1973). Within this body of research and1 literature
however, little attention has been gliven to the 1lampact of
personal and interpersonal orocesses or the interest of
Black students in studying advanced mathematics and related

subjects. Tha small body of research that does contribute to
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an understanding of factors and variables which bear on the
interest in or selection of advanced mathematics courses by
Black high school students is reviewed in this section.
These studies are diverse 1in ihat the samples range fronm
adult scholars and sclentists to junior high school students
to school districts. Second, each study employs a different
type of research instrument. In spite of varying sampling
techniques and sample characteristics, rasearch time frames
and instruments, several personal and interpersonal factors
stand out as links to the problem at hani, Parental
characteristics and socioeconomic status, as vell as
encouragement from significant others such as parents and
teachers are apparently important background and
interpersonal factorse. The personal characteristics of
fmport suggested by these studies are a person's sense of
efficacy about his or her wmath ability, attitudes toward the
subject and post high school plans. To a lessor extant
there are hints that extra curricular activities and geniev
related characteristics wmay also be relevant.

Scholars_and Scientists. General acadeamic achievenent

by Black Americans is associated with a variety of soctlal
factors. Bond (1972) surveyed 517 Black persons who had
earned doctorate degrees and 247 of their classaates vho had
not. This sample consisted primarily of persons in non
mathematical or sclentific disciplines. He hypothesized
that certain environmental factors differentiate betvesn

persons who distinguish themselves by scholarly attainmant
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and those who do not.

Bond's data supported his hypotheses; family
background, socioeconomic status, and the "psychological and
mctivational climates™ of the school and community were
important concomitants to scholarship and high achievemant
in general. The Ph.D.'s Bond surveycdi tended td come from
families hezded by literate parents; additionally, wmost of
their fathers were white collar professionals (occupational
information about their mothers was not reportedl).

Youn3g (1974) surveyed 221 Black srientists.
Demographically, these persoans vere southera borm and
reared; attended predoaminantly Black schools; were for the
most part, male and from 1low income families. Reading and,
to a lesser extent, sports were the primary childhood
interests of this group. While all the respondants reported
positive attitudes tovard education in gensral, forty
pecrcent indicated that success patterns in mathematics and
science 1uring their childhood and adolescence were the
strongest factors influencing thelr choice of science as 1
career. Fifty percent of the respondents had decided on a
science career by thelr second year of high school.
Although for many of the respondents high school teachars
and parents vere important sources of encouragesent, a full
fifty percent reported that they chose science because of
the "intrinsic value of knowlege.”™

Thera is an obvious contradiction between the Young and

sond studles. TYoung finds that most of his respondents are
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from lov fncome homes; Bond's respondents are, by and large,
of midile class origin. This difference may reflect the
times in which each study was wundertaken. 8ond's study,
while published in 1972, vas conducted in the early sixties.
Young's study was conrducted in the early seventies. It is
quite possible that Young's study shows the rasults of the
splrit of thae 60's which vas to expand the educational, and
economic opportunities of low income Black Americans. On
the other hand, the Bond and Young studies may simply be an
indication that Black scholars and scientists cose from all
socio-aconomic levels. The latter polint is ona that vould
meeat with little resistance from the angineering
professions. According to the American Society for
Engineering Education, “Substantial numbers of (minority)
engineers are produced by all socioeconosic 1levels and
predictiv2 models based on the socloeconosic origin of
engineering students have little value® (Paddalo, 19784).

college Students. Tilford and Allen (1978) surveyed
Black college students at predominantly Black colleges and
universitieas. They compared science and non-science majors
on a number of variables: acadesmic ability and achievement,
characteristics of high school attended, attitude toward
sclence, influence of othsrs on the cholce of mafor field of
study, anil faaily background.

Thesae authors concluded that: (1) %pure® science flelds
attracted more academically able students; (2) that there

are no differeances {in the family backgrounds of sclence
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. versus non-scieuce majors; (3) that high school science
activity and level of school integration doss not affect
choice of college major; (8) that persons from the home and
school ara influential to varying degrees in the students’
choice of their fields; and (5) that there was a Alfference
in attitules toward science favoring science majors. The
conclusions of these authors must be considerel with caution
due to methodological limitations having to do with sampling
and incomplete statistical reporting.

'\’\‘/‘
High School “iudents.s M®arrett and Gates (note 1)

studied the enrcilment of Black students in high schoollnath
classes by surveying 45 high schools. They examlned overall
enrollaent, schocl size, teacher participation ian school

vide decision making, teacher views on conditions

influencing students to elect math courses, and the
operation of the counseling service. Their findings
conficmed the limited and disproportionataly low

representation of Black students in high school level
advanced wath courses. They also found.that Black females
vere more likely than Black males to enroll in advanced math
courses. The other factors which related to oarticipation
vere the availability of <courses and the extent to which
teachers ancouraged math enrolleent.

The tarrett and Gates rasearch findings are at odds
with the conclusions of many “sath and sex™ researchers.
Essentially, the latter group has found that in the general

‘ or non-Black population women students are less 1fkely to
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enroll in advanced math courses than »~en (Fennewxa & Sherman,
1977; Hav=ea, 1972).

Jupior High School Students. Bell (1974) stuodied seif
esteem amongy forty Black seventh graders in order to find
out what the differences were between stuleats who wvere
successful and those who were unsuccessful in mathematics.
After interviewing ani adainistering the Cooperseith
Self-Este=2s Inventory to 20 low achieving and 20 high
achieviag mathematics students, Bell concludes the
following: (1) high achievers tend to come from higher SES
families than do low achievers; (2) high achievars have more
positive mathematical self concepts than do 1low achlievers;
(3) high achievers have higher educational and occupational
aspirations than do low achievers. There vere no
differences between the two groups in general self concept.

Bell's conclusions must be adopted cautiously hecause
of the way she selected her sample. A child was labeled a
high or 1low achiever based on scores from a standardized
mathematics achievement test and teacher ratings, both of
which tent to favor middle class children.

Johnson (note S) studied Black Junior high school
students and searched for psycho-social influerces on math
attitude and interest. The sample was comprised of one
huadred and fifty eight students from two immer city middle
schools located in St. Louls. These students waere from low
to lowear smiddle income families. According to Johnson,

BRlack junior higyh school students generally like math, and
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have positive feelings about their math teachers. They also
consider the subject valuable to occupations which are
benaf icial to society and the Black community. There was no
relationship between parental backgroumd or amath attituiles
and high school coursework plans, much less occupational
aspirations. Johnson concludes that there is frequently a
gap between student attitudes and career orientation. That
s, while they may like a subject 1like math they are not
vell informed about its importance to their fature career
options. Johnson also poiants out, and in this regard
concurs with Young, that students who feel good about their
math experiences and rate themselves high 1in abdbility are
more likely to be interested 1in sclience caresrs. Johnson
compared boys and girls 1in this study, bdat found no
differences related to gender.

Like Johnson, Jacobowitz (1980) found no gendser
differences in self concept as it relates to math abilities.
Fros her study of 261 Black Junior high school stuadents she
also fiands no difference between girls and boys on math and
sclence achievement. Jacobowitz did however find that boys
were more likely to have a science career opreference than
girls.

Summiaty. The results of the research revieved suggest
that certain personal and eavironmental factors may have
explanatory properties as far as achievement {n general and
participation in w®math and sclence endeavors 1a particular

are concerned. Such things as family background, attitudes
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toward math, educational and occupalional aspirations, and
encouragesent from others are associated with the mastery
-id@ wutilization of wmathematics. This conclusion iIs based
however on the findings of a small number of studies,
involving different types of samples and utilizing an array
of measuras to collect the information, Furthermore, only
one of these studies looked at the high school 1level, and

none of them used a high school student sample.

The scopg of This sStudy

In tha current study I acertained some of the factors
vwhich acconnt for the fact that, in spite of nigh school
eduCatlan requiresents to the contrary, some inlividuals are
interested in electing advanced math courses and thereby
mastering and utilizing mathematical concepts and skills.
The conceptual and "methodological emphasis was on select
personal and interpersonal processes which appaar to play a
significant and explanatory role in the development of
talent ani interest in mathematics among Black high school
students. Specifically, this research was designed to ask:
what parsonal and interpersonal factors, singqalarly ocr in
combination, distingquisk betvween Black high school students
who take three or wmore years of advanced mathematics and
Black high school students who do not?

It wes assumed that by examining select personal and
interpersonal factors {in the context of race and age, the

general social and cultural factors that serve and have
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servad as barriers to Black achievement in mathematics would
be held coastant. Thus, those factors which are influential
in affecting the participation or non-participation 1in
advanced hijJh school =sathematics by Black students in
particular would emerge.

Farlier, it was pointed out that Black females are rare
in mathematical, scientific and technological occupations.
It was also noted that males are not as likely as females to
enroll in advanced high school math courses. These findings
gave rise to the question: are there facturs which operate
differentially depending on the gender of the Black student
with respact to the election of mathematics courses?

A number of social factors have been associated with
genaral academic achievement, as well as achievaement 1in
mathematics, science and technology. Of these factors, the
influence of individuals who are 1in the student's immediate
environment seemed particularly lamportant. Hence, the study
was also designed to determine if family membars, school
personnel, and peaers are particularly influential in
determining student coursevork declsions.

The experiences students have in mathematics classes
contribute to their attitudes about mathematics problenm
solving and therefore to their feelings about math courses.
FPor this reason the students were asked to describe thelr
feelings about their math classes and teachers. The students
were also asked to name their mwmost favorite and least

favocrite subjects. From their experiences with mathematics
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education studeunts also obtain some, if not most, of their
ideas about the .elationship of math to society in general,
and to their 1lives in particular. Thus, ¢this study was
designed to determine if students who elect three or more
units of advanced mathematics courses in high school valued
mathematics differently than the students who elect less
than three years.

While discussed in greater detail 1in the next chapter,
this reseirch explored the questions and 1issuas presented
;bove through a standardized interviewv schedule. The null
hypothesis was assumed because of the inconsistent results
reported in the related research. The findings as reported
in Chapter 3 are based on data which were analyzed by

crosstabulation and chi square techniques.
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CHAPTER 2

METHODOLOGY

-.I.mgsl.;ss.i.p.;&

In this chapter the research methodology is described.
In the first section the primary concepts and factors are
defined. In the second section, the selection of the sample
and some sample characteristics are raported. R wore
extensive descripticn of the sample is reported in Chapter
3. The third section covers instrumentation, both

development and administration. In the fourth and final

section the collection of data is described.

pefinitions

The tecams advanced mathematics, quantitative
orientation, Juantitatively oriented, and non-quantitatively
orfentad 4ill be used extensively froa this point forwvard.
Advanced aattematics is ased to connote high school courses
vhich are daesignated as college preparatory by St. Louis
metropolitan area colleges and universities. This tern
wvould apply to such courses as elementary algebra, plane and
analytic geonmetry, trigonometry, elementary functions,
college algabra and Introductory calculus. The coamplete

list of courses designated as college praeparatory or
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advanced math say be found in the interview schelule on page
21; items F through T ( appendix B) « Ouantitative
orfentation is the extent to which a student is interested
in the mastery and utilization of mathematical concepts and
procedures as indicatesd by the amount of advanced
mathematics coursevork taken in high school. Students vho
have taken three or more years of advanced wmathenpatics in
high school are quantitatively oriented. Students who have
taken less than three years of advanced wmathematics
coursevork in high school are non-gquantitatively ocriented.

After a careful review of related —research, =2
conceptualization of personal and interpersonal differences
between Juantitatively oriented anl non-quantitatively
orfented students vas hypothesized. Accordingly, two
personal and two interpersonal factors were deered
particularly salient and thus warranting examination. The
personal factors under consideration are attitude tovard
mathematics and post high school aspirations. Attitude
toward mathematics is defined in two ways. First of all, it
is a student's renembered affect vhile engaged in
mathematical problea solving settings. Second, {t is a
student's thoughts and fealings regarding the usefulness of
mathematics in general, to soclety, to the Black community
and to the student's caraer aspirations, The second
personal factor, post high school aspirations, is defined as
occupational and educational Jgoals upnon graduation from high

s5chool.
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Recognizing that young people are frequently influenced

by the people in thelr ‘mmediate sphere of activity, the
interpersonal factors designated for further exploration
were parental characteristics and influential others. The
parental characteristics examined vere educational
attainment, occupation, and income, as well as educational
and occupational expectations for their offsprinag. There
are other people who formally and informally advisé
students. Teachers, counselors, peers, relatives,
ministers and others who regularly interact with students
way give counsel on decisions about coursework and careers.
Those individuals who advised and are, accstdlnq to the
student, felt to have affected the student's decisions about
math coursaevork, and post high schnol aspirations are
deemed influential others. A standard listing of ifnfluential
others may be found in the interview schedule cn pages 23,32

and 38 (see appendix B8).

Thg Sample

when this study was designed the sample was to bde
cosposed of 60 students randomly selected from four student
populations within a single high school. Fifteen students
vere to be Arawn from the population of female high school
senlors who had taken at least three years of alvanced high
school math; fifteen from the male seniors who had taken
thtee or mofe years of advancedl high gchool wmath,

sisilarly, fifteen females and males were to be Adrawn from
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their respective populations of seniors who had taken lass
than three years of advanced high school math.

It wis thought that aembers of each population could be
identifiel through school records and recruited by letter.
However, this msethodology was not possible. Keetings wvere
held with the high school principal, and the saperintendent
of schools during which the research goals, obfectives and
proredures were discussad. Reaesponses to.;the overall alams
of the research were very favorable but.gchool officials
rejected the proposed procedure for ident{fying and
contactinj the prospective student participants. They feolt
nefither lagally nor ethically free to give the investigator
the necessary access to student records.

A seaecond method for identifying and recruiting the
sample was developed and submitted ¢to school officials.
This method involved having school personnel idsntify senior
students and send recruitment saterials to then,
Recognizing this would involve considerable tiwme and expense
to the district, funds were offered to offset the cost of
staff tima and postage. This proposal wvas rejected also.

A couple of months after the sacond rejection by the
school district, the investigator was asked to speakX to the
high school student body during Black History week. After
accepting this invitation, I asked the school officials {f
it would be permissible to discuss this study and recruit
students ifter the presentation on Black history vas maie.

This request was agreed upon.
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During an asseably of the entire student body, in the
high school auditorium, I made a presentation on the
achievements of Black Anericans in varions flelds of
endeavor; commerce and industry, science and invention, and
education. After this presentation, a brief desscription of
the research project was given. Seniors who were interested
in participating in the study vere asked to complete 2 form
vhich had been placed on;.their seats prior to the
commencemant of the progras. As the students daparted frons
the auditorium they dcopped the forms into boxes located in
the rear of the auditorium.

Seventy-tvwo students expressed interest in the stuly.
These students were contacted and informsed, by postcard,
that within a short time a project staff person vould
contact them and make arrangements for an interview.

Of the seventy-two students who originally expressed an
intaerest in participating only U7 were 1ntervieved.- The
vther students changed their wminds and refused to
patticipate when contacted by an interviewer.

The investigator atteapted to encourage participation
from students who initially agreed to participate but later
declinede. This wvas done by telephoning the students
individually and asklnd them to reconsider thelr decision.
four stulents agreed to be interviewed, but wvhen the
interviewar showed up.for the session at the appointed time
and date the students were not there. No farther attempts

ué;e made to enlarge this samsple.
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The superintendent of a cosparable school Adistrict was
contacted in an effort to recruit seniors from this
district. The thinking was, if another sample of stuldents
somevhat approximating the original sample, could bHe
recruited nuamerical deficlencies in the forser sample could
be offset. It was recognized that strategies for analysis
vould have to be aodified accordingly.

The superintendent agreed to allow the investigator to
give a presentation on the project to the students. The
investigator described the reseatch project to this second
group of students in a =manner similiar to that used at the
first high school. The same foras vwere used to recrait
students, the method for return of the foras Jdiffered
however. In this case the principal asked, in front of the
students, that the teachers collect the forass and give thenm
to hime He in turn was to send the completed forams to the
investigator. As it turned out only three forms were
forthcoming. At this point efforts to obtain additional
participaats ceased.

All stulent respondents attended a predosinantly BRlack
suburban hijh school 1located in a suburban =municipality
which geographically boarders the city of St. Louais. In both
cases the s~thool was the only public high school in the
district. Bacause the students were drawn from one school,
for the =most part, mediating variables which w=may have
differentially influenced student choices were falirly wvell

controllei. It should be noted from the onset that the

1";}



21
modal tendencles of the three students from the second
district are comparable to the other 87 in terms of SPS,
place of bicth, parents' occupations, parents® educational
attainsent, and pareants’ blrth$ place. Furthermore, the two
districts were geographically side by side.

Ultimutaely, £ifty high school students participated {in
this study. Females coaprised 56% (n=28) of the sample ; 44%
of the sasple wvas male (n=22). The average age of the
students was 18. The students ranged in age from 16 to 19
years. Ninaty-six percent of the sample vere unmarried
while two of the students were married. Three of the girls
reported having one child; none of the boys reported having
any children. The overwhelming majority of the students
vere born and raised in the St. Louis metropolitan area; 86%
of the Students had 1lived in the area for over 16 years
while 98% 5f the saaple had lived in the area for at least
12 years. Eight-six percent (43) of the students were born
in St. Louis, 88% or 44 students were born fin the state of
Missouri.

The student pacrticipaants in this study were, for the
most part, reared in areas that were either vredosinantly
Black (75% or greater) or racially aeixed (fiftv/fifty
Black-white ratio); 76% 1indicated that they were raised in
areas that are greater than or equal to 50X Black. Since the
Ste Louls wmetropolitan area was at that time and |{is
presently 47% Black, and the overall suburban Black

population {s 10.9%, it can be assumred that those students
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indicating thaey were raised in areas with opredominantly
Black populations were raferencing their fanediat-
neighborhood not the actual racial composition of the St,
Louis metropolitan area.

It is recognized that most Black students attend pabdlic
schools in the core city, not the suburbs. Hovever, at the
time this research was undertaken the St. Louls city public
schools were in the throes of a contraversial desegregation
effort. This precluded research on the students ia this
district. Secondly, given the pioneer natare of this
research it was very importaat to have a substantial number
of quantitatively oriented students in t..e sample. R smaller
district with a relatively large pool of middle and lower
middle as well as low income families was assumed to be the

best starting point.

Instcumentation

Given the objective to explore memoriaes and attitudes
and aspirations, a survey methodology utiliziny a personal
interview and standardized interview schedule was developed.
As Henerson and Pitz-Gibbon (1978, p.21) state, “Self-report
procedures represent the most direct type of attitude
assessment and should probably be employed unless there is
reason to balieve that the paeople whose attitude you are
investigating are unable or unwilling to oprovide the
necessary information.”

Because of the tremsendous resources regquired, the

L
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decision to study this problea via versonal {ntervieus wvas
not an easy one. However, one cannot help bat be attracted
to an instrument described as “perhaps the most powverful and
useful tool of social scientific survey research"
(Rerlinger, 1973; p.l12). Second, it is a well documented
fact that the personal interview results in fewer incomplate
or irrelevent responses and unanswered questioas as compared
with a questionnaire. Assuming that all interviewvers are
well trained, the respondent can get a clear understanding
of the wm2aning for amy given gquestion. As comapared with a
written <questionnaire, the structured personal Interview
offers greatar flexibility in itea construction, permits
more probing, and more opportunity to detect and correct
respondeat misunderstandings. Finally, people are more
likely to agree to participate in research whan they feei
all they have to do is answer guestioas. Those persons for
vhow writing is a burden are thus apt to participate whereas
they might othervise decline.

On the minus side, it is clear that exhorbitant amounts
of time and aoney are inherent in the personal interview
methodology. The coanstruction of the final {instruoment,
training of interviewers and scheduling of {rterviews took
almost a full year. The actual 1interviews took arn
additional six aonths to complete. Fortunately, this
rescarch «#as funded as part of a larger study by the
¥ational Institute of Educatione. Thus the traeguisite time

was available as was the money needed for Aaveloping and
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producing instruments, paying interviewars (not to nreantion
the investigator), and a whole host of other necessities.

Based on related research (Sandman, 1973:; Pennema and
Sherman, 1976) the investigator developed a series of open
ended questions. These dJuastions vere used 1{n pllot
interviews with area high school seniors, and newly adsitted
college freshmen enrolled in a special pre~college
ocrtientation program during the summer prior to their first
college semesteaer.

In the course of these Iinterviews 1items which were
vague, reiundant, or confusing were apparent. At the close
of each pllot interview the student was encouraged to talk
at length about his or her sath attitudes and reasons for
his or her academic and career choices. These conversations
vere tapad, transcribed and analyzed. As a result, new
items wvere added to what' ultinately became the final
interview schedule. The ordering of questioms also reflects
the flow of those pillot interviewus.

Prior to the design of the final 1interviewv schedule,
thea early varsions were also reviewed and critiqued by
seabers of the University®s education and psychology
faculty. Items were evaluated for content and constract
validity, as well as clarity. For final measare two math
educators, one of whom was also a senior researcher on math
attitudes and education at the Central Eastern Hidvest
Reglonal Educational Laboratory (CEMREL), wera consulted:

they also evaluated and made recossendations on the
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intervieuw schedule.

Interviews are frequently described as having elther
open ended or forced choice 1iteas (Kerlinger, 19735 Sellitz
ete. al., 1976; Wiersama, 1980), in this case a =nixed mode
vas used. This facilitated data collection. Pactual
faformation such as fanily. income wvas asked via forced
choice questions; whereas, questions pertaining to such
things as attitudes, and aspirations wvere probed through
open ended 1inquiries. In many instances open ~2nded probes
follow forced choice Juastions in an effort ¢o add clarity
and gain iore insight into the rcason behind a2 fiven answver.

The {interview schedule ultimately consisted of 180
ftems bearing directly on the factors described herein.
some of the forced cholce questions had w=more than four
possible response options. Index cards with the question
and the possible responsas were printed for these {iteas.

These cacrds were looked at by the respondeant while the

interviewer read the question and possible answers.

The Interviewers

Interviewers ware recruited in two VaYSe Job
announcements were seat to the career and fob placenment
offices of local colleges aad universities, as well as the
Ste. Louls Urban League. Second, persons wvho had served as
interviewars for previous research condnctad at the
Institute of Black Studies were contacted. A total of 19

persons interviewed the students in this sample. ks noted
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earlier in this chaptaer, this study was part of a larger
research project thus the {interviewvers were 1Interviewing
many other persons besides the students upon which this
report is based. Most of the interviewecs were college
graduates who were either looking for full time eaployment
or were currently eaployed but wished to earan additional
income. The one interviever who was not a colleage graduaate
proved to be as capable as the others.

Interviewers were selected on the basls of their
communication skills, ability to establish rapport quickly,
general ability to grasp the nature of the project and
references from former eaployers. As part of the selection
process, each prospective interviewer was asked to interview
the investigator wusing the schedule and related naterials.
This was done to verify oral reading skills and the ability
of the candidate to understand and accurately record the
responses to the various questions.

Bach interviewer was paid 2 flat rate of $12 per
interview. No allowanca was paild for aileage or other
expenses. Most interviawers expressed the fact that given
the amount of time it took to arrange an interview, travel
to and from it, as well as conduct the interview $12 vas
almost an honorarium. When asked why they coatinued given
the level of coampensation, they typically responded that
they thought being part of a research profect about the
vwducation of Black people was an important contribution to

the Black comaunity.
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Once the interviewers vere selectzi, a training session

vwas scheduled. This took place on a Saturday and vas three
hours in duration. The training content included an
introduction to the project, a review of the ({interview
materials and related proceduraes, an introduction to
effective cosmunication skills, and practice 1interviaws
followed by a question and answer session. The interviewvers
were not told the specific purpose of the ressarch. It vas
described generally as a study about the curricular and
extracurricular math experiences and interests of Black

Asericans.

The Interviews

BEach interviewaer was assigned students to contact.
There vas no predetermined criteria for matching
interviewers with students; this occurred by chance. After
contact was made and a mutually agreeable time and date were
artranged the interview took place. The interviews were
conducted in the homes of the students.

The average session took 86 minutes. Agaln, {t should
be noted that this study was part of a larger research
pioject; therefore, two other instruments seasuring
variables not utilized in this study were also completed by
the student. These instruments took approximately 20 minates
to complete., The interview consisted of three phases. 1In
the first phase the interviawer introduced his or herself to

the student and the student®s parents or guardian. These
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persons were shown the foras which were to be adainistered.
They were also advised of thelr rights (see appendix 2 & P,
Consent foras), as well as the responsibilities of the
Institute of Black Studies (see appendix D, Research
Safegquard Statement). Once the parent (or guardian) and the
student signed the consent fors the parent was tactfully
given the opportunity to leave the room.

Duriag the second phase the student was asked to
coaplete two brief, fixed response, questioanalres. Welther
of these instruments assessed academic prefereaces, math
attitudes or other factors as discussed in this report. Upon
cospletion of these instruments the interviewer began the
formal iaterview.

After the interviev was finished, the students wvere
asked to complete an interview voucher. This form (see
appendix H, Voucher) served as the forsal document which the
finterviewer used to request payment. While the student was
filling out the voucher the interviewer completed the
Interviewar's Remarks form (appendix G, ITnterviewvers
Remarks) . The last or third phase of the 1{interview
consisted of the interviewer thanking the studeat and
his/her parents/quardians for their parcticivation. The
interviewar also left the {investigator®'s business card in
the event they wished to wmake further inquiries about this
reseactche.

All intecrviews were verified by contacting the student

or parent by telephone and confirming that the interview 1id
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CHAPTER 3

RESULTS

Introduction

In this chapter the raw findings are rmported and
discussed so that a composite picture of the student
respondents as a group can be ascertained. This permits a
contextual urlerstanding of the choices wnade by the
different sub groups of studeants. The raw findings are
organized accopdinq to factors. The students are first
described heuoqraphlcally. according to age, geader, family
incone and parental characteristics. rollouing the
demsographics are the findings related to the personal
factors: attitudes toward m=math and post hich school
aspirations. Subsequent to these personal factors,
iaterpersonal factors: parental charactaristics and
fnfluential others, are dascribed for the overall group.

In line with the question of possible 4aifferences’
related to quantitative orlentation and gender, a
description of the differences between and within sub groups
follovs. In this section, the interpretations are based on
crosstabulations and chi square analysis. As with the
preceeding sections factors are treated as distiact
elements, so as to highlight the apparent contribution or

lack of same to a gyiven sub group pattern.
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In chapter 4, the findings are discussed {n a more
integratel fashion 380 as to portray the telationships
between factors for each sub group. Typlical gquantitativaly
oriented and non Qquantitatively oriented students are
hypothesized based on the descriptive and statistical
findtnqs; as well as the respective interpretations. These
hypothetical students form the basis of sugjyestions for
futore resaearch directions, These profiles also have

iaplications for intervention strategiles.

Qyerall Chagacteristics

DPemoiraphic Chagactegristics. Divided alwost equally by
gender, the sample included 28 females (56% and 22 males

(44%) . Ranging in age from 16 to 19 with an average age of
18 years, the group reflects the age of typical! high school
students. Nost of the students were bora and raised in the
Ste Louis metropolitan area. Only one student had resided
in the area less than twelve years. This student wvas
originally from Chicago, but had lived in the target area
for five yearse.

while all *he students lived in the suburbs at the time
this research was conducted, only 11 or 22% indicated that
they were riised in the suburbs. Given this response I
woandered LIf there was a substantial amount of recaent
migration. There was aot; 96% of the students had atteaded

the same hijh school throughout theilr secondary education
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(9th-12th grade). Of the two whou did transfer, one had
attended the then current high school two years and the
other three years.

As notel in Chapter 2, 76% reported being raised in an
area that was either raclally =»i:ed; that is, agnal portions
of Black and wvhite persons, or predominantly B8lack (75% or
greater Black). Since the Black population of the «city is
approxisately 47% and that of the suburbs is 10.9% it may be
assumed that the students are referencing their

nelghborhoods or center of activity.

Parental Characteristicse The students’ families

represent a relatively affluent segaent of the overall Black
Asecican population. Most (84%) own their homes and based
on the reasponses of 37 of the students it is fair to say
that the aelian income wyas abbut $22,000. In comparison,
the median income in 1980 for Black families living outslide
the centril city, but within sptropolitan areas of 1,000,000
or more, dJ4as $18,246 (Williams, 1983). Fifty-slght percent
of the students lived with both of their biological parents;
an additional 16% lived with two parents ore of which was a
stepfather.

Both mothers and fathers wvere likely to hava been born
in the St. Louls metropolitan area (59% and Y’ $ 4
respectivzly). Twanty-eight percent of the fathers and 38%
of the =®aothars were born 1n southern statess principally,

Arkansas, Tennessee and Mississippi. The other parents ware

L
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from the states of New York, New Jersey, California and
. Kansase.
| Thirty-eight percent of the fathers were employed in
white collar occupations; 18% vere classified as
professionals, technical and kindred (teachsrs, nurses,
engineers) workers, 14% fall into the managers and
adainistrators category and 6% were categorlzed as clerfic:ul.
The dominant spheres were manufactoring and governmente.
Forty-two percent were blue collar vorkers: employed
primarily as operatives (20%), 1in the crafts (14%), as
laborers (#4%) or in setvice occupations (4%). The mothers
were to a greater extent employed in white collar positions
(50%); eightean percent were enmnployed in professional,
technical and kindred occupations, 4% as wmanagers or
alministrators and 18% in clerical or sales positions. The
dosinant spheres we-e education, manufacturing, and health.
Twenty-two percent of the mothers vere esnployed iIn blue
collar oc-upations; 10% as operatives, 8% in laborers and
service positlions, and 4% in the crafts.

By comparison, in 1980 23.8% of all Black American
males were employed Lo white <collar professions; 56.3% in
blue collar occupations. Approximately #9% of all Black
Asmerican women workers were emplcyed {in whaite collar
occupations while 18.5% ware sapleoyed as blue collar workers
(dilliams,1943). These percantages are basel on 1980 O.S.
Census data.

As would be expected given the Income and occupational

15
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distcibution of this group, the students' oparents vere
fairly well educated. Twenty-five of tha w=others and
eighteen of the fathers had a minisum of a high school
education. An additional 23 mothers and 18 fathers had one
to three years of college. Five mothers and two fathers had
finished college and had obtained graduate dcgrees.

In coaparison with all Black men and women 25 years and
over, these parents were also edacationally atypical.
According to 1980 census data, 32% and 31.1% of Black wvomen
and men respectively had completed college; only 20% of
Black women and 19% of Black men had attended college 1-8
years (Williaas, 1983).

Consistant with the middle class flavor of the qronﬂ,
as well as the high aspirations Black pareants tend to have
for their children in general (Billingsley, Y9685 Scanzoni,
1971), many parents were thought to favor white collar
(professional, technical, managers, etc) occapations for
their children. Of the 17 students who said their mothers
had occupational preferences for them 12 name? wedicine.
Another four said their mothers wanted them to pursue a
technological occupation such as engineering. The remaining
student's mothar preferred a leqal career. Pathers on the
other hand, while having different occupations in =mind
wvere--accordiny to 38 students (76%)--also hoping their
children would pursue white collar careers. The fathers'
occupational preferences for their offspring were falirly

evenly distributed among the areas of technolovy, medicine,
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business, broadcasting and psychology. Thres fathers hoped
their children vould be professional athletes or musicianse.

Perhaps the most striking aspect of parental
occupational preference is the low number of_ students vho
said their parents had a preference. Fifty parcent of the
students said their mother, and 46% said their father had no
occupational preference for them. Another seven sald they
did not know if their mother had an occupational preference
vhile pine students didn't know if their father had a
preferenca. This response pattern is, on the one hanad,
surprising because as is discussed in detail laier, parents
are very influential persons in the minds of most students.
On the other hand, {t is consistent with the findings of
Scanzoni (1971); many Black parents are supportive of thelr
children's occupational aspirations and do mot push theilr

own biasese.

Chapter 2, iefined in two ways. On the one hand, 1t vas
concaeptualized as a student's rexembered thoughts and
feelings vhile in a mathesmatical problem solving setting.
secondly, it was defined In terss of usefulness or value in

the opinion 9f the students.
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In order to obtain information on the Ffirst aspect of

math attitudes 14 questions were asked. These are as

follows:

Itea Rumber
89
90
30R

91

92

93
93R
94

36

96R

101

LR R

T11R

112

Item

What are your favorite high school subiects?
0f these, what subject do you like the mrost?
Why was____your favorite subject?

Please rank your favorite subject in order of
preference.

What subjects do you like the least in high
school?

0f these, what subject do you dislike most?
why is ___ your least favorite ?
Please rank the subjects you dislike most.

Do you think the grades you earned in math
ware, in general, an accurate reflection
of your mathematical ability?

Why/why not?

In comparison with other students

in your high school math classes woald

you say you vere more, as, less capable than
other students vhen it came to solving math
problems?

Of the following descriptions which wonld

you say comes closest to describing how you
falt about the last math class you had in
high school? (interesting, challenging,
enjoyable, boring, intimidating, frastrating)

Please explain wvhy you feel this way?

Think back to the last high school =math
class you had. Of the followving
descriptions which one(s) characterize the
math teacher for that class? (really liked/
disliked math; made/did not make math
exciting; vas/was not enthusiastic)

~ N
L‘ .
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The students were first asked to list in no particalar
order their favorite subjects. This questioan was used to
begin directing the student to reflect on high school
classes and subjects. More students responded by first
naming humanities courses as among their favorlite than any
other subject areas. Of the three most frequently naoted,
husanities was indicated by 42 (84%) students. Nath was
listed by 26 (52%) and the physical sciences by 25 or SOX.

However, when students wvere askel to name the one
subject they 1liked the most, w®math ranked number one while
humanities ranked number three. Accordingly, fourteen or
28% of the sample named wmath as their favorite subdbject.
Another nine or 18% named the physical sclences; while eight
or 16% nased the humanities. The other 18% mentioned a
variety of subjects like physical education, dance and other
performing arts, and indestrial arts.

The students wvere then asked to explain why a given
subject was liked the most. Twenty-eigkt percent saild the
course content was the reason; of this group of 18, aire
said the 3ubject was interesting or fun. Twelve percent, or
sizx students, said their ability to learn the sabfect matter
vas their reason for liking it best. Sixteen percent (8) of
the stud=2nts sald their favorite subject was related to
their career asplrations. The other 27 staudents did not

explain why they liked a particular subject hast,
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Of particular interest are the comments by students who
nased =math thelr favorite subject. The €31lowing are

representative comments from three females and three males:

female “I lixe working with pumbers®

fenale YBecause I can do it the best of all
sub jects®

feaale ¥l was challenged to think in math
courses"

male I never ainded doing and solving

math probleas™

Rale "It seamed to be the only class that
changed from year to year®

male “It was somaething I really pald attention

toseesonmething I really liked."

The students ware ashed to rank thair favorite
subjects. Ajain w=math ranked number one, followed by the
humanities, then the physical sclences. i total of 24 or
48% of tha sample ranked math thelr first or second favorite
subject. Humanities on the other hand was also listed as
the first or second preferred course by 48X of the students.
The physical sciences were ranked first or second =most
favorite by a total of seventeen or 34 opsarcent of the

saasple.

155



39
Whila 48% of the sample liked math best of all thair
subjects, 20% or 10 students liked it least of all their
subjects. Surprisingly, for the researcher at least,
thirty-four percent or 17 students named humanities as their
least liksd subject. Sixteen percent of the students naned
the physical sciences as least liked.
The reasons students gave for disliking a given subject
are catejorically similar to those gliven for 1liking a
subject. However, in this instance the responses wvere on
the negative end of the continuum. Ten percant indicated
they had difficulty grasping the subject matter. While
vorded in various ways most students (56%) described thelr
least favorite subject as baring. Eight percent disliked the
subject matter and 16% didn't like the teachers. Ten percent
did not comment.
¥hen asked to rank their least favorite courses
humanities was tanked as the most disliked sudbfect by 17 or
3% of the students. Math was named as most disliked by 11
or 22% of the students and the physical scieances wvere so

ranked by 8 or 16% of the students.
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. A substantial nuaber of the students were involved in

extracurricular math activity. Along these lines, students
were asked to indicate the extent to which thay engaged in

the follouwing math activitias:

Read articles on math in magazines or newspapers;
Watched television programs which focused on maths

Went to lectures in which the topic was some aspect

of math;

Read books on math;

Talked to friends about math;

Did math projects which were not required in math class;
Had math related hobbies;

Solvad aath puzzles.

Most of the students rarely if ever real articles,
looked at television shous or attended lectures focusing on
math if these activities vere not required for a specific
course. Thlis may nave been due to lack of igterest, or in
the case of television or lectures, lack of opportunity. On
the other hand, 42% (2') said they read books on =math and
60% (30) Ilndicatad that thay talked to friends about math
wvith regularity. One is tesmpted to question the latter
[@SPORSE, Yor example, the students may have casually
talked with friends in the hallways of school about class
assijaments as opposad to conveising about wvarlows aspects

6 of mathematics without reference to a ¢qiven class. One
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cannot however, readily dismiss the fact that ten students
(20%) indicated that they did math projects which were not
required in math class. Siamilarly, 20% said their hobbies
were often math related and almost one third of the saaple
solved math puzzles regularly.

For most students their last -ath‘class vas remesmbered
as challenging (36%), interestlnq(lﬁ%)_%r enjoyable (18%).
In contrast, about a third of the sample remembered |t
negatively as being boring (12X), intimidating (8%) or
frustrating (18%). Thesae findings coupled with comrents
about why a particular course wvas favored suggest that these
stadents have, for the most part, a positive ({inclination
toward math as a subject because of its finherently
interesting gualities. 1In pacrticular this is illustrated by
tvo students® coamments about math; “...alwvays new™ and "I
was challenged to think." Incidently, thare fs no
significiint relationshlip Dbetween feelings abhout last math
class and ranking of math as a favorite subject.

How are math teachers remeabered? When asked, 90% (45)
remeanberel their 1last math teacher as really 1l1iking wath.
Sixty-six percant of the students felt the teacher msade the
class exciting, and 80% considered the teacher enthusiastic.

Clearly the emergling picture {is ona of *good
vibrations® for math. These studeats have positive memories
of their last wmath class, and thelr math teachers. There
is even a tendency to enjage in mathematical activities for

intriasic reasons or put colloguially--for tha faon of {t.
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Given this rosy picture, it is interesting to see how
students value the subject. Put bluntly, what good is it?
The value students place on math was assessed through three
questions. Pirst, in the <context of overall societal
advancesent; sacond, 1{in terms of securing a %good paying"”
job: and thicd, as it relates to securing employment {in a
profession or occupation which benefits the Black community.
The third index requires a brief explanation.

It has been postulated that wvester. researchars
frequently fail to understand the respoases of Black
Americans because a Euro-centric world view {s assuned
(Dixon, 1976; Dixon & Lewis, 1968). This wvorld view 1is
thought to be based on competition and the individual good.
The Afro-centric world view on the other hand is thought to
be based on cooperation and the collective good. Gilven
this theoietical set, one may expect explanations of values
or choice 3f occupations, for example, to be related to the
Afro-ceniclic or collectiva good world viewe Tn other wvoris,
a student =may see value in wmathematics because 1t is of
benefit to the Black comaunity. Similarly, a student may
choose a particular career for the same reason. This second
point will be discussed later wvhen post high school
occupational aspirations are reported.

Most students (78%) considered wath no wore or lass
ieportant to the advancament of society than any other
subjecte Twaaty-two percent coansidered it more {mportant

than any other subject. ®o one thought it 1less important
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than other subjects. Sixty percent of the students gave
reasons for their ratings. rroms their explanatory remarks,
it seeas that many students viewed nmath as an inherent part
of everything one does in life (44%) and an important part
of the world of work (16%).

when specifically asked about its value or {mportance
in getting a good paying job, over half the students (58%)
said it was very important. Porty-tuo perceat said it vas
somevhat important and no one comsidered it unimportant.
The students explanatory comments revealed that m=many
studentg considered it either a necesslity for today's
increasiﬂbly technological job market or felt that the more
prestigious and lucrative professions such as mnedicine and
engineering rtequire a good math background. Of those who
cousidered it no more or less important than other subjects,
zost vere fairly uanspecific about their reasons.
Essentially, these students felt the {aportance of math
depended Jenerally on one's occupational interest or that
other subjects were of equal importance.

Ia terms of its Limportance for employament in
professions henefiting the Black community 40% said it wvas
very 1important. This contrasts shacrply with the 78% who
considered it no wmore or less important to the advancement
of society in jeneral than any other sudject. Tn subsequent
analysis thera proeved to ba no relationship between a
student feellnj that it benefits the Black commaunity and it

benefits soclety in general.

1¢;
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e know that math is favored by many of these students.
This subject is described as interesting, challenging or
en joyable by sixty-six percent. sose form of extra
curricular math activity is engaged 1in by many of the
students. The students remesber their 1last math teacher
positively; the teacher wvas thoughit, by most stedents, to
have been enthusiastic, to have 1liked the sudject, and to
have made the class exciting.

Not only did many of the students like the intrinsic
aspects of the subject and remember their last math teach r
fondly, they also show an awareness of its value to future
employment. There also appears to be a definite sense that
occupations which are a benefit to the Black comamunity
require good math backgrounds.

All things considered, we might expect a stroag
tendency toward guantitative orientation. TIn fact there
iseecetuenty-one or 42% of the students had taken thres or
mora years of college preparatory =zath classes. The nocde
vas three year:.« Twenty-nine or 58% of the students had
taken less than three years of college praparatory math. 1I=n
this group, fourteea (28%) took two years, thirteen (26%)
took one fear and two students (4%) had only takan genaral
math courses.

The fact that fifteen students took one vyear or less of
advanced or college preparatory sath coursswork does not
necessarlly mean they had 1little math in high school. Ia

othar words, by counting all wmath courses taken {ncluding
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such subjects as general math, 1is L(here a substantial
increase in participation? No there 1isn't; the number of
students taking three or more years of math only incraased

by 2, for a total of 23.

Educational and Occupational Aspirations. Seventy-four
pevcent of tne students planned to attend a four year
college or university upon graduation from high school.
Sixteen percant or eight students planned to attend a two
year or junior coliege. Four students expected to attend a
trade school and one stuient had not decided what to do upon
graduation €from high school.

Of the 35 students who gave specific reasons for

attending a four 7year college or university the three most

frequently cited reasons were:

TABLE 1
REASONS POR ATTENDING

FOUR Y€RR COLLEGE OR UNRIVERSYITY

Reasoas £ %
Yo achleva occupational goals 3 26
To cintinue his or her education g i8
To confora to parental expectations 8 i6
Other 20 40

Total 50 100

|
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The connection betwaen graduating from a college or
university and ultimately obtaining financially rewarding
esploysent is not strong as only three students (included in
the "other® category) offered this as a reason. Acadeunic
coenselinjy ot advising on the part of high school counselors
is mentioned as frequently as information dJgleaned fronm
college recruitment literature according to this group (both
respoases are part of the Yother¥ <category also). Three
students attribute counselor influence to their decision and
threa students attribute thelr image of college life as
obtained froam coll2ge brochures to their decision.

It is also ianteresting that only thirteen students or
tuenty-six percent tie their choice of a four vear college
or university to employaent. 1In contrast, over half or
fifty-eight perceat of the students previously {ndicated
math was very ieportant to securing a financially rewvarding
or Ygood paying® job. Sevaral possibilities come to mind as
to why the different pattern of response. First of all, the
questions were posed differently. In the casa of {mportance
to a finiaclally rewvarding job, the question was forcel
cholce. In the saecond 1nstancé students ware asked to
egplain their post high school choice in their own worise.
Thus, 1t miy be argued that if the secondi question was
forced cholce (i.e. Do you fael college is very iamportant,
somawvhat important, unleportant to securing a good paying
job?) similar response vatterns may have reselted. It is

alsc possible that they are thinking sequentially; first
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college then a lucrative career. Or, it mav be that many
students feal the primary reason for obtainirg a2 higher
education Is simply to get better educated.

Of the =2ight students who planned to attend a Jjunior
college three gave speciflc reasons. These students
indicated that the training would enhance their employment
options. Three of the four students vho planned to attend
trade school gave specific —-easons. Two students had
particular trades in aind and the other explained that

limited financial resources precluded other options.
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All of the students who indicated they planned to
atteand a four year college or university or two year college
upon graduation from high school were askel to state the
®ajor subject area or training focus tmey 1intended to
pursue. PForty of the possible 49 students declared a mafor

or training focus. The breakdown is as follows:

TABLE 2

COLLEGE %AJOR OR TRAIRIKG FOCUS

£ %
Business 8 20
Techrnology=® 16 B0
Math or Sclence 5 2.5
Liberal Acrts 11 27.5
Total 40 100

“i.es englneering, cosputer science

1¢
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To a c=2rtaln extent the students' major or tralining
foci pacallel thelr parception of =math's reistionship to
eaployment. However, these findings suggest that at least
twenty-nine or 58% of the total sample should, given their
educational aspiratioas, have taken three years of advanced
math. Only 82% of the students had done so.

In order to detecraiue possible reasons for this
discrepancy the 16 non juantitative students who expressed
intent ¢o attend a four year college or university were
isolated anl1 a seperate analysis of their responses was
pecrformed. Of this group of 16, tuelve indicated thair
prospective aajors. Six planned to major in a math or
science relatel subject area, Seven of the the twelve said
math was their favorite subject and another student nanmed
computaer sclence as his or her favorite subject. There were
no discernible differencas between these students and their
quantitatively oriented counterpatts which may be attributed
to parantal backyroumd or aspirations for the student,
stuient occupational aspirations, or gender. In 1light of
these findings, one can oaly conclude that these stodeants
may not have been properly advised of the critical 1link
between theilr high school math preparation and thelr post
high school aspirations.

It s interesting to see the reasons why students
choouse certain majors. In the four year collegye  group the

explanitions €all, by and large, into three cateqgorias:

1):‘
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l1iking for the occupation, financial reward, and a helping
orientation toward society.

Just as many of the students liked math for ({ts
inherent quallities, a sizeable number (32%) saild tﬁeir
tralning preference was based on a 1liking for the nature of
the relatad occupation. One student said, “Secause T like
math and science and I'va been exposed to many engineering
occupations and found them interesting.¥ Or in the words of
another, *I want to design and build housing, office
buildings or anything."®

Ten students expirassed a desire to be employed in an
coccupation through which they could makae a socletal
contcribution as their reason for their cholce of college
wmajor. One student put it simply, "I like heloing peopla.”
Another said, this occupation was the best way to help the
Black communi.y. This student, by the way, was the only one
to specifically retference the Black comamunity in the contaext
of occupational choice.

The benefits of a given occupation (financial rewvards,
career mohility) was indlicated as the basis of their cholce
of mdajor by nlne students. In the words of one student,
Y8acause tt is a rapidly growing field.¥ ®Pays 70d money,”™
said another.

Forty-three students (86%) telt thay knew vhat
occupation they ultimately wanted toO pursue. Sixty-four
percent or 12 studants expressed interest in professional

and techanical occupations such as architecture, enqgineering,
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medicine, psychology, and accounting. Six of the seven
stulents who were undecided about the occupation they uished
to pursue f{ndicated they were considering occupatiens in the
professional and technical category; the other studert's

response fell into the management and officials category.

TABLE 3

STUDENTS®' OCCUPATIONAL ASPIRATIORS

£ %
Undecided 7 14
Profassional ©
Technical 32 64
Manajers §
Adainistrators 4 8
Clerical %
sales 2 4
Operatives 3 6
Seryice w3tk 2 g
T'. ~ (‘1 SO ‘ 00
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The stulents were asked why they chose a particular
occupation. Forty two percent of the students said they
liked the tasks and responsibilities {inherent ¢to the
occupation. Sixteen percant felt they could make a societal
contribution through this occupatione. Anothar 16% vere
interestel in the occupation because of the salary aand the
opportunities for professional advancenment. The remaining

thirteen students were unsure or did not respond.

TABLE 4

STUDENTS® REASONS FOR OCCUPATIONWNAL CHOICR

£ %
No Raspoase 6 12
Inherent nature of
profassion 21 02
S50ciartal Contribution A 16
S5alary and Job Opportunities 8 16
Unsure 7 14
Total hQ 100
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Thirty-sitx percent or 18 students felt that wmath wvould

be used extensively in thelr professione For these students
{t Iis, in thair worids, tha basis of their chosen occupation.
Specifically this meant it was wused to solve probless,
analyz: situations, and make decisions. Anothar 15 (or 30%)
of the students felt its application to be falrly liamited in
terms of use, but not nacessarily in terns of significance.
These students mentionaed its use in statistical measuremaent
and computation. In other words, it was one of several
tools employed 1in their chosen occupation. Only six
students indicatad that they ware unsure of math
applications in their profession. Eleven students (22%) 4id

not answelr this quastion.

Influential Qthers. A&s mentioned earlisar, it was

thoujht that 1 student was 1ikely to consult with other
people about coursework selectlons, post high school
education, and careers., Who these people were and the
extant of their influence from a student’s perspective was
pursued via nine questions. Three of thesa wvere multiple
choice ant! ess2ntially asked the student to indicate which
persons (from a list of 15) were very important, {i{wmportant,
somavhat f{wportant, or not at all important {n terms of
influencing their math coursework selection, post high
school plans and occupational aspirations (see gquestioas 21,
124, 133 on the Interviaw Schedule). Following each of

thecs three (uestions thare were two follow up questions
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which askad the students to rank the persons in terms of
importance and least {amportance, All of the actual
questions may by found on pages 23,24,32,33,38 and 39 of the
ITaterview Schedule (appendix B8).

There vere five catagories of person most often
described as very important in helping the student decide
which amath courses to take: =mother (59%): highk school
counselor (48%); high school teacher (32%); father (30%) and
junfor high school counselor (28%). This constellation
holds even when controlling for absence of ¢the biologlical
father.

¥hen tha ratings “very [mportant"” and “important® vere
cosbined a striking change results, High school counselors
overtake mothers (86% versus 66%) and high school teachars
trade places with juaior high counselors (40% versus 56%
respectively). Fathers retain theitr position relative to
mothers and counselors.

dhila on2 often hears parents cosplain that their
children »2nly talk to their peers, the evidence in thils casse
dues not support this allegation. Only two students
considerel their peecs very important and twaslve students
considere! thea somewhat fmportant in terms of helping thes
make wmath coursevwork decisions.

There were d4also paople whom th2 averaqe student
considered completely unimportant to the math coursework
decision process: aministers, older siblings, grandparents,

and older relativas,.
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The 4ata on influential others discussed thus far were
basaed on raw frequenclies. However, similar patterns emarged
when the students were asked to rank these persons in teras
of i{mportance or lack there of. Mothers, senior high school
counselors and fathers are ranked as most fmportant in that
order. Hinisters, grandparents, peers and older frilends are
ranked as least important.

There was a tendency on the part of the students to
discuss post high school plans (coliege versus trade school
for example) with a lot of people. As with math coursevork
selection, mothers were deemed the most important person {in
this area of planning (66%). Fathers on tha other hand
exercise mora influence on post high school »nlanning then
they did with math coursework selection. They are by
absolute freqguency for the “very important® cateqory and
student rtanking, the second most influential opersoun (50%).
Following fathers, camse high school counselors (38%), high
school teachers (26%) and finally older sisters (22%). 1t
should be noted that 84 students had older sisters and 43
had older brothers.

¥hen the students vere asked to rank in importance the
persons riated 4s very important, mothers wera once again
nusber one hy a stronj lead. Fathers were second and high
school counselors vere 131 distant third. Convarsely, the
students ranked ministers, grandparents, Junior high school
teachers anl junior hijh school counselors as the least

important person in this choice catejorye.

17,
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As with math coursevork selection, peers 1o not play a
strong role in influenciang post high school plans. Howevar,
they should not be dismissed totally as important
influential others because they border on being laportant on
this dimension.

The final 1index on influential person referred to
occupational decisions. Forty-four students stated a
definfite occupation in which they hoped to angage. The
remaining six had at least one occupation that they wvere
considering. Again, the number of persons consulted about
occupational options was large. Nithout exception every
catagory of person was consulted by at least a couple of
students. Howaver, numbar and range of consultants aside,
mothars were once again the doainant influential persons
category (66%), followel by fathers(4u%), high school
counselors (38%) and finally high school teachers (34%).

In this category the father is consistently secongd.
Hence it appears their influence is greatest when it cones
to occupational choices. High school counselors and
teachers are also consistently third and fourth in raak bhoth
by frejuency of m®mention and when ranked by the students on
this index.

The occupational dimension reveals a smaller
concentration of important persons and A greater
concentration of unimportant persons. Neighbors, college
counselors, ministers, and college teachers were the least

isportant. Aand for the flrst time peers exert an extremaly
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veak amount of influence.

On this index college counselors and teachers show up
in the important category for the first time. Evidently,
forty-six students had talked with a college counselor about
occupations and forty-five had talked with a college
teacher. In spite of this large degree of contact 89% and
91% of the students respectively considered thesa categories
of persons unimportant.

Having reported overall group patteras, we now turn to
the sub groups. Only differences significant at the <.05
level or better between groups are reported for the most
part. Differences which are between the <.06 and <.09 level
are reported when informational clarity is facilitated. The
findings are reported by factor as wuwas 1one 1in the
preceeding section of thls chapter. All findiings are bhased
on Chi Square analysis. The relevant tables are in the

appendix A.

Sybgroup Coapacrisons

Demglraphics_and Parental Characteristicse. As found in
some previous studies, family income is positively related
to quantitative orientation. In this sample, quantitatively
orieanted (Q0) students tand to come from famillies who have
annual facormas of $24,000 or m®more; non quantitatively
oriented students (NQO) are likely to have family {ncomes of

under $2u,00) (table 6). Furthermore, this Aifference is

I7/
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also statistically significant for gquantitatively oriented
females versus non quantitatively oriented females (table
7)» Fumales from families with incomes greater than $248,000
have higher esducational asplrations than their less affluent
counterparts (table 8). There was no sigaificant difference
between Q0 males and their NQO counterparts when controlling
for income.

Wwhile only approaching statistical significance (<.07)
there is more of a tendency for the mothers of Q0 students
to have attended college than the mothers of NQO students
(table 9). There are no apparent sex differeances 1in this
regard. There is no difference between QO and NQO stadents
in terms of fathers attending college. The fathers of QO
females are wmore educated than the fathers of NQO fewmales
however (tahle 10). There is no comparabls dJdifference
between QO males and NQO males.

The fathers of QO students are more likely to have a
spacific occupational preference for thelr offspring thaan
are their NQO counterparts (table 11 ). It doas not however
matter what the specific occupational preference is; what
seeus to be leportaant here is that the father coemunicates

his expectations to his offspring.

— A P o P S D - T -

de not differ statistically fros ®(QO students in teras of
theic favorit: courses. The tuo groups do diffar from each

other in terms of least favorite courses. Quantitatlively

] ::_I 4'.)‘
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oriented students show a disinclination towatrd courses which
fall uﬂder the humanities or non-math umbrella . (table 12).
Non quantitatively orientad students, on the othaer hand, are
almost split in their dislike for math varsus noa-math
cCourses.

Similarly (D femalas express a distinct 1islike for
non-macvh related courses; their NQO counterparts dlslike
math and science courses the most (table 13). There s no
difference batween maie sub groups on this inderx.

This pattern prevails to a certain extent, and is also
statisically significaant, when <controlling for occupational
preference (table 18). Quantitatively o° 'ented students who
have chosan an occupation they'd like to pursas express a
strongy dislike for the non-math courses. Compavable ®QO
students show a teandeancy to dislike =o'h courses aore so
than non-math or humanities courses.

Ky analysis of responses to the serles of questions
coscerailny extrea curricular math activities reveals one
diffarence between Q0%s and KQO's, as well as, Some
interesting di fferences within genier groupse
Quantitatively oriented studeats were wmore likaly to attend
cxtra-curricular math lectures than N)DO studeats (tabdble 15).
Quantitatively oriented females ditfer from their NQO
counterparts in two waysSe The Q0°%; are wmore likely to
attend lectuces on math (table 16), and have hobbles which
are math relatad (tible 17). Quantitatively orifented males

1iffer from their N¥QO0 counterparts uy the.r likelihood to
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solve math plzzles (tahle 18).

Compirisons between ®males and females controlling for
quantitative orientation reveals only one salient differudnce
also. This 1is the exteat to which Q0O fesales versus QO
males hav2 hobbies which are math related--females are more
likely to than males (table 19). This finding 1{is clouded
because none of the students listed a hobby that could be
classifiel as math related when asked to name their hobdles
via an open anded yuestion posed earlijer in the Interview.

We might expect to find a strongy relationship betwvaen
how studeats value math and their coursevork election
patterns jlven some of the research cited in Chapter 1. The
findings 1in this study do not support this sasxpectation.
There are no signiticant differences between or wvithin
groups in terms of math's importance to the advancenment of
soclaety in genaral or obtalning a financially rewarding ijob.

Ther2 is houwever a relationship between quantitative
ocientation ~+rd value to the 8lack cormunity (table 20), as
well as hetwm 1 gender and value to the Black community
(table 21). -antitatively oriented stulents tend to
devalue the importonce of math to the Black community rating
it oniy som2what imvortant for the most part. The ¥QO's
however, sre sSplit; a little more than half rate wmath as
very impyrtaat--the others as somaevhat lmportant--and in
rare finstanves as unjimsportant. The yirls 4o rvate it
signi.icantly more iapirtant to the alvancement of tha Black

community than do boys. An  analyis of their open ended
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comments suggest that 7Jirls feel the 8Black community in
patticular needs people who work 1in occupations which are
based on @math (i.e. engineers). In <contrast but, only
approaching statistical significance (<.06) bovys feel that
math education is more important to socliety in general than
girls (table 22). 3Sismilarly, ¥QO boys feel math related
occupations are more important to the Black community than

do QO boys (table 23).

Aspications. Upon graduation from high school all of
the juantitatively oriented students plan to atterd a four
year college or university. The NQO's on the other hand are
as likely to attend a two year college or traile school as
they are to attend a four year institution (table 24) o
simiiarly, Q0 females differ from NQO faemales (table 25).
Although ot conclusive, there 1is evidenca from the
stedents' coaments, and the difference batueen qgirls
associatel with tncome, that the choice of a fanior cnllege
or trade school may be linked to financial limitations.

As might be ezpected given their strong tendency to
plan to att=2nd a four year college or university, 0Q0's
virtually without exception want to be employed in white
collar occupatioans (tahle 26). Whereas, NQO's list blue
collar as well as white collav occupational preferences.

Giris and boys 10 not ditfer by occupational
aspiratioas. Nor do they differ in the statisticallvy

significant sense in  thaic reasons for choosing a given

P
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occupation {{.10). However, qglirls do fndicate a disire to
help people (34.8%) as the basis for occupational choice aad
boys never give this as a1 reason. Boys arte nmore likely to
be attractad to an occupation because of the
responsibilities or tasks inhereant to it (table 27). There
are no salient differences in this regard bstueen QO0's and

ﬁQO.So

Influential Othecs. Parents, high school counselors
and teacher, and to a lesser extent Junior high counselors
and sisters were considered the most influential persons
according to the students as a whole. The Adeqree to which
the influanca of these persons 1s related to gquantitative
orientation is not evident. These key influential persons
tend to influence everyone to the same extent.

In teras of educatlonal aspirations, ¥Q0N°s are wmore
influencel by thelr older brothers than are 00°’s although
this difference only approaches siqnificance at the <.06
level {(table 28). Older brothetrs iare statistically =more
influential with their younger HQO brothers than WNQO sisters
(table 29) . The influence of fathers on post higqh school
oducational plans 1s most important among Q7 fermales than
any other group (tables 30 and I31). Boys, irrespective of
their quintitative aorientation ate iivided. They are as
likely to «consider their fathers isportant as they ars to

consider them unimportant.
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CHAPTER &

DISCUSSION

The fifty students who participated in this study have
provided us with a better understanding of what facilitates
the electioa of advanced mathematics aad what does nqg. From
their comments a picture begins to emerge which petaits the
formulation of more preclse research anqd relevant
intervantion strateglies.

The Juantitatively oriented student appears to be one
who is from a relatively affluent family. Ha or she |is
likely to have a mother wvho has a4 college degre= and a
father who has expressed high occupational aspirations for
his off€spring. Furthermore, {f the student is female, her
father, as <ell as her mother, 1is likely to have attended
colleqge. ‘ter father also plays a strong role in helping her
determine her post high school educational plars.

A cluaar preferance for wmathematical coursaes as opposed
to such subjects as EBnglish, history and social scilence irs
charactaristic of the quantitatively oriented stedent. fThis
studant enjoys the non-repaetitive and challenqing aspects of
math. Courseas .uhich are  not sathewatical {in nature seesa
boring and r2dundant. The non juantitatively orientad

student is moce fFlexible along this iimension. This studant

15
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is as lik2ly to be attracted to and enjoy coursas which fall
under ths humanitins wumbrella, as wmuch as, those wubich
involve or center on mathematics. The Afstinction 1in
coursework preferences 1is particularly pronrunced wvhen
coaparing a typical Q0 female with a §QD femzle. In this
case the two fall at opposite ends; the former dislikes non
math courses and the latter dislikes math courses.

The typical high school student 1is likely to have at
least on: hobby or extra curricular pursuit. 1In this
respect, a4 quantitatively oriented student is more likely to
attend lectures, the topic of which {5 math, ¢than a non
gquantitatively »riented student, This characteristic 1is
very pronsuaced among female students. Additionally, a QO
female is vary likely to have a hobby which she feels is
math related. As pointed out esarlier it is difficulit to qgat
a handle onr this because the studerts do not 1ist hobbies
which are radily classifiable as wmath related. R =male
student, irrespective of Juantitative oriemtation, and a MQO
female are not likely to have siailar fnterests. A
quantitatively orientel male is, however, aore apt to solve
math parzzles during leisure time than his ®ID or ferale
counterparts.

Bath is viewad as no more t l=2ss important tham any
ather su%bjacts to sociatal advancesent or the Black
community 1ia the opinion of 4 juantitatieely oriented
studont. Furthermore, its value to secutring employment with

4 high salary is  known, but this dooes not in and of itself

L
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foster qiantitative orientation. A non quantitaltvely
oriented student, on the other hand, attaches iwmportance to
math in terms of its benafit to the Black community. While
it is not altogether «clear why this opinion i3 held, the
basis se2ms to be threefold. First, that the Black
community's problems are economic in nature hence & math

backyrounl enables one to unders*and business practices or

manage a businesse Secondly, knowledge of math s
consideretl fmportant for understanding the econoalc
implications of social policy. Its use as a tool for

contributing to theories or information which are of concern
to Black Americans was the third type of explanation.

Our quantitatively oriented studaent 1is definritely
college or university bound. This student is unlikely to be
interestel In attenling a trade school or funlor college.
He or she aspicres to a vaite coliar occupation, such as that
of dcctor, lawyer, psichologist, architect or engineer,
which tenls to be prestiglous if not lucrative. Our non
juantitatlivaly oriented stedent is somevhat 1ikely to opt
for 4 tw) ysac degcee or trade schuol certification that
invoives a4 spacific vocationsl curriculuam such as aursing,
technical draftiny, or one of the building crafts. Howevar,
it should be recalled that assoag the NQO's thece it still a
strong teadancy toward professional aspirations.

Asidae from vhe aforesentioned differences betwaen the
typical quantitatively orionted student versus the typical

non juantitetively orienta2d student, thetre are NHRETOUS Al

1)
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important similarities. Parents, high school counselors,
and hijgh school teachers ace all very influential in helplag
a student amake important 1lacisions. Since mothers are by
far the most important group of influencers it is reasonable
to hypothesize that the extent to which they are educated on
the iaportance of math the =more likely wve are to see
students enrolling in advancad math electives: The same
holds tru: for fathers, but there is a tuist. NQ0 males
seam tu b3z greatly influenced by their older brothers and to
a lesser axtent by their fathers. Since the reverse 1s true
for Q0 females, fathers should be targeted by school
officials as an importan: source of curricular and career
quidance for their male as well as female children.

Counselors and high school teachers are very important
sources 3f infcrmation and serve as consultants to all
students icrespective of the student's quantitative
ortientatiosn or gender or socioeconomic status. An
unfortunate limitation of this study 1is that there are no
clues as to the specific nature of their coursel and its
import to the main question at hand. It would be helpful to
know tor example, whethar there {5 differential ¢tracking
lfepending on income or family backgrouad or ¢the results of
standardized tests or gender for that matter.

It L very clear that even if students like math, and
theit math taacher, participation in advanced math flectives
i1l not sutometically casult. EBven positive experiences in

math classes coupl=d with hijh educational and occupational
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aspitations is not necessarily enough. Bost f{llustrative of
this polat are the 16 BQO students who plan to attend a four
year college or university upon graduation from high school.
Their parents® educational and occupational expectations of
thes were coasistently hijh. Twelve of these students knew
the subject area in which they planned to mafor. Six said
they woull major inm a math or science related area; five
planned to major in the social sclences; and ona planned to
ra jor in business. Furthermore, the six who planned on math
or science related majors also named math as thelir favorite
subjects. In spite of all this they took less than three
years of math. The implication of this finding is that
concrete information about the significance of high school
math preparation to college majors and ultimate career
aspirations is a crucial link.

It appears that lover income students do not aspire to
the same heijgnts as thelr more affluent counterpawvts for two
(€asons. *irst of all, their avareness of carear
oppottunities is not as Jreat. Sccondly, lack of money and
lack of informsation about financial ssslutance wmay pitevant
them from baelievingj that attendence at a four yvear collsqge
or university is a realistic goal. And {f this Is naot
considerel a2 possibility then a profession For wiich this
educationil background is a1 prerequisite is clearly out of
the question. Assuming this is inrdeed the case, counsslors
and teach:rs sust develop ways tu exvose these studeats to

tha wany career options. Seaconmily, they mus" make wmore

1;:/
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information on sources of financial assistance available.
Obviously, every student should not feel compelled to
attend a four year college or university. Similarly, all
students should not be encouraged to pursue technical or
white collar professions. The point is, every student should
be fully informed about the 1implications for his or her
educational and occupational future before cholces are made
which in affact liait thelir options. In order to make this
possible counselors and other educators aust be well
informed and have the opportunity to share this information
t hroughout a student®s formative years. Second, parents
should be made cohorts {ia the advising and career
orientation process. For example, workshons for parents
might be designed, the contents of which should {acluda a
revieouw of the available math electives; a discussion of the
telationship between ®math coursework to college admissions
tequiremseats, as well as college =wajors and career options;
and sourcas of tinancial assistance for collega.

Educators must 1insist that school districts evaluate, -
and wher appropriate, sodify the mathematics couarsevork
requirements for secondary schoolse. The fact that =many
students mjryy @math must be capitallized upor so  that more
stadrnts, lrrespective of socloeconomic status or parsantal
backjrouni are eligible to attend a four year J<uelleqge and
mafor in mathematical, business, sclentific ind
technological subijact areas. Those undergradunates who

desictae dejreas in other liscipiines would also banefit; they

L5
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vould be mora mathematically literate and hence have greater
caraaer flaxiblility within thelr occupations.

It i3 difficult %o compare the findings of this stuly
with the related research. This study was not Aesigned to
teplicate any other reseiarch findings, but rather to provide
an integritel and coherent assassment of the problem. Thare
are some arveas of agreement and disagresemrent worth
highlighting however.

First of all, in this study family btackground,
spacifically socio2conomic status and parental educational
attainment, does make a difference as suggestad by Bond
(1972) and 8ell (1974} . Padula (1974) and Young (1974)
would not agdree given the conclusions of their research.
Because of the differences {n sampling techniques, sasple
characteristics and size these studies represent it 1is not
possible to explain completely the contradictien posed Lty
this factor. It may be that general achievement, and
acadcmic achievement in schools are assoclated with
socio=conomic status favoriag the relatively affluent,
whereas professional scientific attainment requires other
qualities that are a blt more democratic in nature such as
persistence. In other words, there are people vho transcead
the obsticlas often assoclated with limiteqd financial
resvusrces and achieve treaendous occupational successes in
the sciences as well as other endeavors. These peopnle
aviiontly pusse:ss jualitiaes which in effect offs2t obstacles

and facilitate achievment.
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Quantlt;tively oriented students have hadl positive
experiencas «ith math and in this respect they may be
compatable to founy's (1974) Black =scientists. The Q0's and
the NQO's who have positive attitudes toward math, when
compared with the junior high school sample in Johnson's
(note 5) stuly and the high school students in the wWarrett
and Gates (note 1) study, lead me to speculata that many
younjsters like math an4d 1f given encouragement will
continue to pursue this area of courseworke.

ghile there is a 1efinite tandency for non Black
females to avoid high school mathematics coursework (Fennema
and Sherman, 1977; Sells, 1972; Ernest 1979) there 1is no
evidence from this study that this s true of Black femalas.
similarly, there 1is no support for the Narrett and Gates
(note 1) finding that Black girls are more likely than Black
boys to enrcoll in advancel math courses.

In spite of the fact that there are relatively few
Rlack Americans omployel in =athematical, sclentific and
relatel profassions, there is no evilence that this would
also be the case with this sample. This raises the
possibility thit these kinds of aspirations ara modified or
negatel at the wunliergraduate level. On the other hand, it
is juite possible that this group of students are better
counsellel thaan the larger Black studeat population and will
achieve their joals,

in onptrist with Jacobowitz (1980) no wvidence \is

provided for the findiny that #lick females arve generally

li’:i
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not interestad in scientific careers. ®hat {5 appacent is
that glilrls are ittracted to occupations thtough which a
societal contribution can be made. Hence, the degree to
which mathematics and scientific occupations are shown to
benefit or help others |is an Important alesent in
maintaining or wmotivating female 1interest in fTJuantitative

occupations.

A_Final Rot2

In the course of conducting this study and analyzing
the resultant data I have concluded that further research is
sorely needad. First and foremeost, a comparable study
involving a lacrger group of students that is more
representative of Black American high school students as a
4hole is still needed. This would permit generalizations to
the 1larg:r population and possibly the identification of
additional distinguishing characteristicse. This is
particularly important if we ace to unlerstand the
differenc2s within gender groups. #e must recall that eight
diffarences between Q0 and NQO girls were found, while only
two differences ware found for boyse. 0Of course we could
assume boys are ®moCe homogeneous as 1 Group, but without a
larger swmple that 1s more representative of Rlack high
school studants as a whole this woald be a fallaclous
conclusion. The relatively seall number of bovys fnvolved in
this study 4arkencd my ability to investigate similarities

and differences. This was especially true whan relativaly

Ly
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large numbers of boys failed to respoad to a questior.
information about the nature of advice glven by
influeatial others merits more extensive examination alsoc.
This will result 1imn specific recommendations on how to
structure piarental {involvement, as well as carear and
academic counseling. Finally, the qualities of a math class
and teacher which coabine to wmake for an eanjoyable or
challenqing versus boring or intimidating experience neaed to
be explored in a way that better permits a student to
describe thls phenomenon in hls or her own words. *this
information will allow wmath educators to reffine those
aspacts of tha classroom environment that foster positive

attitudes and modify thosa that serve as hindrances.
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TABLE 5

COMPARISON Or NON QUANTITATIVELY ORIENTED (%QO)

ARD QUANTITATIVELY OLIENRTED (QO) STUDENTS

BY GENDER
GENDER
ORIENTATION FERALE MALE
NQO 16 13
Q20 12 9
COLUMN TOTAL 28 22

CORRECTED CHI SQUARE=0.0
WITH 1 DEGREE OF PREEDON

SIGHIFICANCE=<1.000

A

A

ROW TOTAL

29

21

50

80
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TABLE 6
COMPARISON OF NON QUANTITATIVELY ORIVNTED (NQO) STUDENTS
AND QUANTITATIVELY ORIENTED (QC) STUDENTS

BY FAMILY INCONME

FANILLY INCOME

ORIENTATION <$24,000 >$24,000 ROW TOTRLS
NQO 13 5 13
QO 4 15 19
COLUMN TOTAL 17 20 37

CORRECTED CHI SQUARE=5.727
WITH | DEGREE OF FREEDOMN

SIGNIFICANCE=<,.01
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TABLE 7
COMPARISON OF QUANTITATIVELY ORIENTED FEMALE (QO)
STUDENTS AND NON QUANTITATIVELY ONIENTED FEMALE (NQO)

STUDERTS BY FANILY INCOHE

FAMILY INCONE

ORIENTATION <$24,000 >$24,000 RO¥ TOTALS
NQO 9 1 19
Q0 1 10 11
COLUOMN TOTAL 10 1" 21

CORRECTED CAI SQUARE=10.694
WITH 1 DEGREE OF FREEDONM

SIGNIFICANCE=<.001

L) IR
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TABLE 8
COMPARISON OF GIRLS rROM PANILIES
WwITH INCONES OF LESS THAN $24,000 AND GIRLS
FROM PANILIES WITH INCONES GREATER THAN $23,000

BY EDUCRTIONAL ASPIRATIONS

FANILY INCOME

ASPIRATION <$24,000 >3$24,000 ROW TOTAL
FOUR YR. COLLEGE 5 1" 16
JRe COLLEGE 5 0 S
COLUMN TOTAL 10 11 21

CORRECTED CHI SQUARE=4.725
WITH 1 DEGREE OF FREEDON

SIGNIFICANCE=X.02

AR
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TABLE 9
COHPARiSON OF NON QUANTITATIVELY ORIENTED (NQO) STUDENTS
AND QUANTITATIVELY ORIENTED (QO) STUDENTS WHROSE

MOTHERS ATTENDED COLLEGE

MOTHER ATTENDED COLLEGE

ORIENTATION YES NO ROW TOTAL
NQO 10 17 27
QO 13 5 19
COLUMN TOTAL 23 23 46

CORRECTED CHI SQUARE=.
WITH 1 DEGREE OF FREEDON

SIGNIFICANCE=<.07

<



TABLE 10 |
CONPARISON OF NOM QUANTITATIVELY ORIENTED (NQO)
AND QUANTITATIVELY ORIENTED (QO) STUDEWTS

WHOSE FATHERS ATTENDED COLLEGE

FATHER ATTENDED COLLEGE

ORIENTATION YES NO ROW TOTAL
NQO 2 "o 13
Qo0 7 4 11
COLUAN TOTAL 9 15 24

CORRE_TED CHI SQUAnr=4.,039

WITH 1 PEGREE OF FREEDON

SIGNILFICANRCE=<.04

QU0

8%



TABLE 11
CONPARISON OF NON QUANTITATIVELY ORIENTED (%)O) AND
QUANTITATIVELY ORIENTED (QO) STUDENTS WHOSE

PATHERS HAVE OCCUPATIONAL PREFERENCES FOR THER

FATHER HAS PREFERENCE

ORIENTATION YES HO DOW'T KNOW OTHER ROW TOTAL
NQO 5 13 8 2 28
Qo 10 10 1 0 21
COLUMN TOTAL 15 23 9 2 €9

CHI SQUARE=8,67
WITH 3 DEGREES OF FREEDOHN

SIGNIFICANCE=.£03

200
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TABLE 12
COMPARISON OF NOM QUANTITATIVELY ORIENTED (NQO)
AND QUANTITATIVELY ORIENTED (QO0) STUDENWTS BY

LEAST FAVORITE SUBJECT

LEAST FAVURITE SUBJECT

ORIENTATION MATH/SCI HUBARITIES® RO¥ TOTAL
NQO 14 12 26
QO 8 17 21
COLUMN TOTAL 18 29 47

CGRRECTED CHI SQUARE=4.571
WITH 1 DEGREE OF FREEDON

SIGNIPICANCE=<.03]

*IT«E. ENGLISH, SOCIAL STUDIES, HISTORY



TABLE 13
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COMPARISON OF NON QUANTITATIVELY ORIENTED (W)0) AND

QUANTITATIVELY ORIENTED STUDENTS (QO) WHO HAVE

OCCUPATICNAL PREFERENCES BY LEAST LIKED SURJ®CY

LEAST LIKED SUBJECT

ORIENTATION MATH/SCI HUMANITIES®
NQO 13 8
20 4 16
COLUMN TOTAL 17 24

CORRECTED CHT SQUARE=S5.785
VITH ' DEGREE OF PREEDON

SIGNIPICANCE=<{,.01

“ToE. ENGLISH, SOCIAL STUDIES, HISTORY

ROW TNTAL
21
20

81
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TABLE 14
CORPARISON OF NON QUANTITATIVELY ORIENTED FEMALE (NQO) AND
QUANTITATIVELY ORIENTED FEMALE STUDERTS (QO)

BY LEAST LIKED SUBJECT

LEAST LIKED SUBJECT

ORIENTATION MATH/SCI HOMANITIES® RO¥W TOTAL
NQO 8 6 AR
Qo 1 1" 12
COLUNMN TOTAL 9 17 26

CGRRECTED CHI SQUARE=8.815
WITH 1 DEGREE OF FREEDON

SIGNIFICANCE=<(.02

*[eEBs ENGLISH, SOCIAL STUDIES, HISTORY
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TABLE 1)
COMPARISON OF NON QUANTITATIVELY ORIENTED (®W)D)} ANWD
QUANTITATIVELY ORIENTED STUDENTS BY ATTENDENCE

AT HATH LECTURES

ATTENDENCE AT ®ATH LECTURES

ORIENTATION NEVER OFTEN ROW TOTAL
NQO 20 9 29
Q0 5 16 21
COLUME TOTAL 25 25 50

CORRECTED CHI SQUARE=8,210
WITR 1 DEGREE OF FREEDOM

SIGNIFICANC®=<£.004

90



TABLE 16
COMPARISON OF NON QUANTITATIVELY ORIENTED (NQ0N) FPENALES
AND QUANTITATIVELY ORIENTED (QO) FEMALES

BY ATTBIDEﬁCB AT HBATHR LECTURES

ATTENDENCE AT MATH LECTURES

ORIENTATION NEVER OFTEN ROW TOTAL
NQO 11 5 16
QO o 2 10 12
COLUMN TOTAL 13 15 28

CORRECTED CHI SQUARE=5.531
YITH 1 DEGREE OF PREEDOM

SIGNIFICANCE=<.01

921
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TABLE 17
CORPARISON OF NON QUANTITATIVELY ORIENTED (NQO) FEMALES
AND QUANTITATIVELY ORIENTED (QO) FEMALES
8Y NATH HOBBIES

MATH HOBBIES

CRIENTATION BEVER HAVE OFTEN HAVE ROW TOTAL
NQO 11 S 16
QO 3 9 12
COLUMN TOTLAL 14 14 29

CORRECTED CHI SQUARE=3.645
WITH 1 DEGREEZ OF FREEDON

SIGNIFICAMCE=<C.05



TABLE 18
COMPARISON OF NON QUANTITATIVELY ORIENTED (W0O) MALES
AND QUANTITATIVELY ORIENTED(QO) HMALES BY PREQUEWCY OF

SOLVING NMATH PUZZLES

SOLVE NATR PUZZLES

ORIENTATION NEVER OFTEN ROW TOTAL
¥QO0 9 4 13
Q0 1 8 9
COLURRE TOTAL 10 12 22

CORRECTED CHI SQUARE=5.091
¥WITH ' DECREE OF FREEDOHN

SIGNIFICANCE=<.02

93



TABLE 19
COMPARISON OF QUANTITATIVELY ORIENTED FPEMALES
ARD MALES BY FPREQUENCY OF HAVING

MATH RELATED HOBBIES

HATH RELATED HOBBIES

GENDER NEVER OFTEN ROW TOTAL
FENALE 3 9 12
MALE 8 1 9
COLUMN TOTAL 11 10 21

CORRECTED CHI SQUARE=U.286
WITH 1 DEGREE OF FREEDOM

SIGNIFICANCE=<.01

94
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TABLE 20
COMPARISON OF HON QUANTITATIVELY ORIENTED (NQO) STUDENTS
AND QUANTITATIVELY ORIENTED (QO0) STUDENTS BY
RATING OF IMPORTANCE OF MATH RELATED OCCUPATIONS

TO THE BLACK COMMUJITY

IMPORTANCE OF BATH RELATED OCCOPRTIONS

CRIENTATION VERY IfP. SONMEWHAT IHP. UNTMPOHORTART ROW TOTAL
NQO 15 12 2 29
Qo 5 16 0 21
COLUBN TOTAL 20 28 2 50

CHI SQUARE=6.456
WITH 2 DEGREES OF PREEDONM

SIGNIPICANCE=<.03



TABLE 21

COMPARISON OF FEMALES AND MALES BY

RATING OF THE IMPORTANCE OF MATH

RELATED CCCUPATIONS TO THE BLACK COMRMUNYTY

IMPORTANCE OF MATH RELATED OCCHPATIONS

GENDER VERY INMP., SOMEWHAT INP. OUNINPORTANT
PENALE 15 13 n
MALE S 15 2

COLUMN TOTAL 20 28 ?

CHI SQUARE=6.516
WITH 2 DEGREES OF FREEDON

SIGRIFICANCE=<.03

96

ROW TOTAL
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50



TABLR 22
COMPARISON OF FEBRALES AND MALES BY RATING

OF INPORTANCE OF MATH TO SOCIETY

IMPORTANCE OF MATH TO SOCIETY

GENDER MORE IMP. AS INMP. ROW TOTAL
FERALE 3 25 28
BALE 8 14 22
COLUMN TOTAL LR 39 50

CORRECTED CHI SQUARE=3.346
WITH 1 DAGREE OF PREEDOM

SIGNIFICANCE=<.06

97
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TABLE 23
COMPARISON OF NON QUANTITATIVELY ORIENTED (NQO0) MRALES
AND QUANTITATIVELY ORIENTED (QO) MNALES RY
RATING OF MATH RELATED OCCUPATIONS

INPORTANCE TO THE BLACK COMNUNITY

IMPORTANCE OF MATH TO THE BLACK CUMFNUNITY

ORIENTATION VERY INP. SOMEWHAT INP. UNTMPDRTANT ROW TOTAL
RQO 5 6 2 13
Qo0 0 9 0 9
COLU¥N TOTAL S 15 2 22

CHI SQUARE=7.107
WITH 2 DEGREES OF PREEDOM

SIGNIFICANCE=<.02
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TABLE 24
COMPARISON OF NON QUANTITATIVELY ORIENTED (NOO) STUDENTS
AND QUANTITATIVELY ORIENTED (QO) STUDENTS BY

POST HIGH SCROOL EDUCATIONAL ASPIRATIONS

POST HIGH SCHOOL EDUCATIONAL ASPIRATIONS

ORIEETATION COLLEGE JUNIOR COLL. DON'T KNOW ROW TOTAL
NQO 16 12 1 29
Qo 21 0 0 21
COLUMN TOTAL 37 12 1 SO

CHI 3QUARE=12.72%
¥ITR 2 DEGREES OF FREEDON

SIGNIPICARCE=<(.001
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TABLE 25
COMPARISON OF NON QUANTITATIVELY ORIENTED (NQO) FEMALES
AND QUANTITATIVELY ORIENTED (QO) PEMALES BY

POST HIGH SCHOOL EDUCATIONAL ASPIRATIONS

POST HIGH SCHOOL EDUCATIONAL ASPIRATIONS

ORIENTATION COLLEGE JUNIOR COLLEGE ROW TOTAL
NQO 8 ) 16
QO 12 8 20
COLUMMN TOTAL 20 16 16

CORRECTED CHI SQUARE=6.128
WITH ' DEGSREE OF FREEDON

SIGNIFICANCE=<.01




101
TABLE 26
COMPARISON OF NON QUANTITATIVELY ORIENTED (NON) STOUDENTS
AND QUANTITATIVELY ORIEXNTED STUDENTS (QO0) BY CATEGORY OF

OCCUPATIONAL ASPIRATIONS

OCCUPATIONAL CATEGORY

NO RESPONSE PROFESS.6 NON PROFPESS. ROW

ORIENTATION TECHNRICAL & TECARYICAL TOTAL
NQO 5 16 ) 29
Q0 1 20 0 21
COLUMN ™ (AL 6 36 ) 50

CHI 5QUARE=10.089
YITH 2 DESREES OF FREEDON

SIGNIFICANCE=<.006

221
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TABLE 27
COMPARISON OF "IZMALES AND MALES BY REASON

FOR CHOOSING AK OCCUPATIOM

REASON FOR CHOOSING AN OCCUPATION

GENDER INTRINSIC¥® PEOPLE SALARY GLAMOUR OTHER ROW
ORIENTED TOTAL
FEMALE 9 8 4 1 1 23
BALE 10 0 4 1 0 15
COLUMN TOTAL 19 8 8 2 1 38

CHI SQUARE=7.710
WITH 4 DEGRE®S OF FREEDOHN

SIGNIFICANCE=<.10

*I.E. ENJOYS THE KINDS OF TASKS IKHERENT TO ERMPLNYRENRT IN THIS

OCCUPATION
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TABLE 28
COMPARISON OF NON QUANTITATIVELY ORIENTED (NQO) STUDENTS
AND QUANTITATIVELY ORILENTED (QO) STUDENTS BY FXTENT OF

OLDER BROTHERS INFLUENCE ON POST HIGH SCHOOL PLANS

EXTENT OF OLDER BROTHER'S INPLOUENCE

ORIERTATION NOT INPORTANT IRPORTANT RO¥ TOTAL
NQO 14 9 23
Qo 18 2 20
CO#UH! TOTAL 32 11 a3

CORRECTED CHI SQUARE=3.361
WITH 1 DESREE OF FREEDOSH

SIGNIFICANCE=<C.06

‘)« \
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TABLE 29

CONPARISON OF FENALES AND HNALES BY TRE
EXTENT OF THEIR OLDER BROTHERS INRFLUENCE

ON THEIR POST HIGR SCHOOL PLANS

EXTENT OF OLDER BROTHER'S INFLUENCE

GENDER NOT INPORTANT INPORTANT RO¥ TOTAL
PENALE 12 2 \L
MALE 2 7 9
COLUMN TOTAL 14 9 23

CORRECTED CHI SQUARE=6.797
WITH 1 DESREE OF PREEDOM

SIGNIFICANCE=<.009

‘ 22

N
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TABLE 30
COMPARISON OF QUANTITATIVELY ORIENTED FEMALES AND
QUANTITATIVELY ORIENTED MALES BY THE EXTENT TO WHICH

THEIR PATHERS INFLUENCED THEIR POST HIGH SCHOOL PLANS

EXTENT OF FATHER®S INFLUENCE

GENDER NOT IMPORTANT IMPORTANT ROW TOTAL
FEMALE 1 n 12
MALE 5 u 9
COLUMN TOTAL 6 15 21

CORRECTED CHT SQUARE=3.543
WITH 1 DESREE OF FREEDONM

SIGNLFICANCE=<X.CS

I)( .
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TABLE 31
COMPARISON OF NON QUANTITATIVELY ORIEHTED (NQND) PENALES
WITH QUANTITATIVELY ORIENTED (QO0) FEMALES BY THE
EXTENT TO WHICH THEIR FATHERS INFLUENCED THEIR

POST HIGH SCHOOL PLANS

EXTENT OF FATHER'S INFLUENCE

ORIENTATION NOT IMPORTANT INPORTANT ROW TOTAL
NQO 8 8 16
Qo0 1 11 12
COLUN TOTAL 9 19 28

CORRECTED CHI SQUARE=3.714
N
WITH | DEGREE OF FREEDOM

SIGNIFICANCE=L.05
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PSYCHOSOCIAL INFLUENCES ON THE MATH ATTITUDES AND INTERESTS OF BLACK JUNIOR
‘ HIGH SCHOOL STUDENTS

Introcduction

The current underrepresentation of Blacks, women, and other disadvantaged
groups in American soclety in the areas of science and technology is well docu-
mented. The differential achievement among different race and sex groups on
standardized tests is also a well-established an. well—publicized fact. However,
compilation of statistics and anecdotal evidence is an insufficient and often-

times misleading approach to resolving these problems.

Furthermore, while many Programs have been established by public and
private organizations to address the current lack of Black, minority and female
participation in the.sciences and technical fields there is a two-fola problem
with such effor%s. One, such programs and efforts are based on current
assumptions, stereotyﬁes, beliefs, limited observations and experiences. A
viable kpowledge base does not exist at this point to guide the efforts of
programs of this nature. Secondly, many of these programs are proceeding without '
evaluating in rigorous terms the results of their efforts. Thus, it will be
difficult to ascertain if the appropriate questions and problems have been
addressed and secondly if the programs are having some impact upon the problems
that they are addressing. In short, more research is necessary in order to
1) go beyond the surface observation of differential performance on standardized
tests and 2) to guide and assess the intervention actions of various public

and private programs.

While different levels of achievement are reported for race and sex groups

' at levels ranging from the elementary school to the professional level, most
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efforts to date to address the imbalance in science and technical participation
have been directed to the college and professional levels. The problem with
this approach is that it only focuses on the problem in its later stages and does
not examine the antecedents of the problem nor the development of it in its
earlier phases and in contexts outside of the academic and professional worlds.
Therefore, I would argue that more research is needed that examines the
relationship among social, cultural and psychological variables which may
influence Black math and science participation, especially during the formative
years in a student's life, I would further maintain that a social systems model
(Billingsley, 1968) cf the interaction between the Black child, his family,
community and the largér sociéty may be helpful in examining the relationship
among environmental, familial and personal factors, and in explaining the
differential rates of achievement and participation of Blacks in scientific and

technical endeeavors.

New approaches are needed not only in addressing these probelms programmaticcalily,
but also in the conceptualization and investigation of the root causes. In
addition to iooking at the factors limiting Black participation in the sciences
and technical fields it is mandatory that those who are concerned about devising
effective solutions, whicﬁ are also culturally and socially compatible to the.
Black expericnce, be aware of enhancing factors that can contribute to increased

Black involvement in these important areas of American life (see Johnson, 1978, 1979).

The Presenp”SLudy

This article examines the relationship among certain psychcsociul  variables
and the mathematics attitudes and activities of Bluck Junior high school students.

The students are seventh-and eighth-iraders in an inner-city school sysatem in
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the Midwest. The students in six classes at two predominately Black middle
schools were involved in a quasi-experimental program to ascertain the

effects of providing career information on science and technology in culturally
sensitive ways on the science attitudes of the students. For purposes of this
article attention is given solely to the relationship among math attitudinal
and activity variables, the students' care-=r aspirations, and parental occupation.
It is assumed that these latter two variables reflect home and community

influences.

Data on these variables were collected by .neans of a seven page
questionnaire which was read to the students in their classrooms (generally in
Social Studies or Engiish clésses). Many of the items are theﬁsame as or
similiar to attitude questions used in the National Assessment of Educational
Progress studies of science attitudes and performance (1975, 1978). Other

items in this questionnéire were developed by the research staff on this project.

One hundred fifty-eight students participated in this study. All were
Black with the exception of one female of Asian extraction. The students were
between 12 and 16 years of age with the average (mean) age being 13.6 years.
Most, seventy percent of the students were in the eighth grade and thirty percent
in the seventh. The average age for the eighth graders was 13.9 (sd=.63), and
that for the seventh graders were 12.9 (sd=.77). According to data on parental
occupations mest of the students come from low income or lower middle income
families. Since no grade or sex differences were found on the various variables

of interest,data are reported on this sample as a whole,
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Level of Math Activities and Interests. Students reported low to medium

levels of interest and involvement in activities related to mathematics., A
composite index consisting of nine items asking about mathematics interest
and activities was used to assess this variable. Forty-seven percent of the
students responding to these items hs i low levels of involvement or interest
in mathematics. Another forty-nine percent had medium-level and only three
percent reported a htgh-level of interest or involvement in math-related
activities. Furthermore, these items suggest that, for the most part, these
students' involvement with math-related activities is limited to classroom or

school situations.

The items making up this index and the students' responses to them are
reported below in Table 1. These items were collasped to create a summary
measure of math activities and interests. The categories '"Never" and "Seldom"
were combined and assigned a value of 1; "Often" was given a value of 2 and
"Always" a value of 3. Those whose average response fell in the "never-seldom”
range are classified as "low" in math activity and interest; those in the
"often" range as "medium", and those in the "alwayu" range as "high". The
Cronbach's alpha, a coefficient of reliability measuring internal consistency

of a scale is .816, quité acceptable for research purposes.
(Place table 1 here)

Social Importance of Mathematics. To assess the students' sense of the

importance of mathematics in three different social contexts they were asked

dbout the importance of mathematics in the advancement of gociety, in obtaining
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a good paying job, and its benefit to the Black community, These three items
‘ were used to create a singe index. Overali, the students felt that mathematics

was socially important with 60% indicating that it was very important in these

various contexts, 30% somewhat important and less than 2% indicating that it

was unimportant.

An examination of the specific items shows that 35% of the students felt
that math was important for societal advancement, 56% felt that it was somewhat
important, 4% indicated that it was less important than any other subject, and
5% did not respond to this item. Almost 70% indicated that math was very
important in getting a good paying job, about 25% felt that it was somewhat
important in getting a good paying job, 1% felt that it was unimportant, and
almost 5% did not respond to this question. When asked about employment,
occupations, and professions which could benefit the Black community, 58% felt
that it was very important for a person to have a good background in math, 31%
felt that it was somewhat important, and 3% felt that it was unimportant to have

a gond background in math. About 8% did not respond to this item.

Generally, we see that students feel that mathcmatics play an impertant
role in society, particularly in the area of jobs and the possible benefit
that professional occupations requiring math backgrounds could render to the
Black community. Students were more tentative in their assessment of the

relative importance of mathematics for the advancement of society.

Students' Feelings About Math Teachers and Math Classes, Eighty-nine

pereent of the students reported that their teachers liked math. Seventy-two

. percent indicated that the teacher made math exciting and 627 folt that the
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teacher was enthusiastic about the subject. When asked how did they feel
about their math classes, 33% felt that they were interesting, another 36%
felt that they were challenging, 20% found them enjoyable, with less than 10%

reporting that they were either boring, intimidating, or frustrating.

These data indicated the students feel positively about their math classes,
regard their teachers in a favorable light, and show awareness of the importance
of mathematics in society in general. However, by tﬁeir own reporting they
show a low level of interest or involvement in math activities. Also their
math teachers evaluated almost 60% éf the students as being either fair (38%)

or poor (20%), while they rated 37% as either good (29%) or excellent (8%).
In an attempt to identify factors that may account for the low level of
mathematics-related interests and activities, several variables at the level of

the individual, the family and the larger society were examined.

The Math and Science Connection. The study of mathematics, while useful in

its own right, is usually considered a requisite stepping stone to careers in
the sciences and technological areas. Thus, data were also collected on students'
interests in science, their views of science and technology in society, their

carcer plans, and the occupations of their parents,

Science Attitudes and Interests. Several measures were developed from e

scries of released items from the National Assessment of Educational Progress'
sczience attitude questions (1975). The one relevant to this discussion dealt

with students perception of themselves as scientists. That is, it attempted to

QMY
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measure- personal identification with being a scientist (for example, items such
as: "I would like to become a scientist", or "For me to become a scientist would
be harmful or beneficial" or "Studying science in school is hard or easy" ).

The reliability coefficient of this scale, as measured.by Cronbach's alpha, is .789.

On this composite index less than 20% of the students had responses that
showed a high regard for themselves as avscientist or identification with the
process of becoming a scientist., For example, only 6% agreed with one of the
items of this index "I would like to become a scientist"., The é%st majority of the

students in this sample (75%) demonstrated only some interest in becoming a

scientist.

The student's perception of himself as a scientist is considered important
for a number of reasons. First, in order for a person to engage in a scientific
career that person mdst have the perception or awareness that he or she is
capable of becoming a professional in this area, Related to this notion is the
relationship of self-concept to academic achievement (and subsequent professional
accomplishment ). While it was earlier thought that Black students had
negative self-concepts and that poor academic performance could be accourted
for in part by these, more recent research has shown that Black children as a
rule have high senses of personal worth transmitted to them by their families
(Cross, 1978). These recent findings, therefore, suggest that global indicators

of self-concept do not provide the necessary information about Black children.

PSR

However, this measure of self as scientist 1s more specific to theﬁhand. Namely,

it focuses specifically on the student's feelings about persorsal involvement in
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the scientific process, and therefore should be more useful in assessing student

attitudes toward scientific careers.

As roted earlier the relationship between mathematics and science is evident.
Therefore, this measure of perception of self as scientist is useful to explore

interest, attitudes and performance in mathematics.

Factors Related to Mathematics Activities and Interests. A highly signifi-

cant relétionship was found betweeg the measure of self as scientist and
students' report of,theif levels of ﬁéthematiéal activities and interests. Those
with high perceptions of self:as scientist were also more likely to report

high levels of math activities and intsrests. Fifteen percent of those sboring
high on this measure reported high levels of math activity compared with 28%
for those scoring in the médium level and 0% for those scoring low on this

meaéure. Table 2 presents these datu.
(Place Table 2 here)

Interestingly, students who report a high perception of self as scientist
are generally not the students who are rated by their math teachers nor science
teachers as being the best students in these subjects (see Table 3 and 4). of
the 38 students rated as being good or excellent students in math only 22%
have high scores. Likewise, of the 50 students rated by the science téachers
as being excellent or good in this subject, less than 25% are among those who
had high scores on this measure. These aata can lead to one of several conclusions.
First, good studente in math and science are unaware of their scientific
potential and do not rate themselves highly on this factor. Secondly, it may

be that there are students in the math and science classrooms who have the
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- ‘ interest in these areas bul whose potential are not being tapped by either the
classroom situation or the teachers. Or, both of these reasons may be plausible.

Data from this study do not allow one to determine which of these possibilities

is the more likely one, although I am inclined to favor the latter one.

On the other hand, students who had high ratings on the self as scientist
scale tend to evaluate their math teachers favorably (see Table 5). This would
suggest that although some of these students are not aoing well in mathematics
(and in science> trere is the potential for them to improve their performance
since they have positive feelings about their teachers, and, therefore, by-

inference, good rapport with them.
(Place Table 3,4,5 here)

No association was found between the students' reported level of interest
in math and science activities and the teachers' evaluation of the students in
math and science. Of those who reported a high level of math-related activities
80% were rated fair by their math teachers and 20% as good. This is to say
that only one of these students was among the 58 students who were rated as
good or excellent by the math teachers. Forty-five percent of those rated by
the teachers as being good or excellent students in mathematics were found in
the middle level of math interest and activity. Fifty-three percent of these
students were in the lower level of math activity. This same situation held

- true for the science teachers' evaluation of the students. Only 2 of the 5
students who had high scores on the math activities scale were rated as good
students by their science teachers. The other three had fair ratings. Forty

‘ percent of the good and excellent students were in the middle level on the math

<3
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activities scale and 56% were on the low level of the math activities scale.

There was no correlation between students' reported levels of math-related
activities and their eveluations of their math teachers. On the other hand,
there was a highly significant relationship between the students' evaluation of
the teachers and the teachers' evaluation of the students' math performance,
Generally, the higher the teachers' rating of the student the higher the studenis'
rating of the teacher. (Table 6 presents these data); From these findings
it is plausible to assume that teachers! expectations and attitudes are
important variables affecting both the performance as well as the activities of
students. However, the data on this sample of junior high school students do
not permit an examination of the precise role and function of teachers in the
development of mathematiical anl scientific-related interests and activities.
(This rslationship is being assessed as part of a larger study in progess

by the author).
(Place Table 6 here)

The measure of the level of math activity nd interests also showed
positive and significant correlations with a number of other attitudinal
variables. These are the perception of the role of mathematics in society
(X2=13.74, df=4, p=0.009), the level of students' interest in science
(X2=30.15, df=4, p=0.000), the students' feelings about math classes
(X2=lO.55, df=2, p=0.005), and the importance of a math background in the

development of the Bl :k community (X2=lO.36, af=4,p=0.004).
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Students' Career Aspirations and Math Interests. Overall, students were

unlikely to select scientific, technical, or medical careers (14.6%) or other
professional occupations (15.9%). On the other hand students were more likely

to select white-collar, biue-collar, skilled labor, crafts or.unskilled

labor occupations as their career choices (21.7%). Also a sizeable number

of students (17.2%) selected entertainment, athletic, or arts.professions as
career choices. The largest number of students however (30.6%) either identified

geveral career choices, career interests not listed above or were undecided.

0f the 5 students reporting high level of math activity and interest,
only one indicated an interest in a scientific or technical career. The ofher
four students expressed career interests that were either in several categories
or were unspecified, Students reporting low or medium levels of mathematics
activities and interests were fairly equally distributed among the various
career choices and occupational categories. Table 7 contains the data on

this relationship.

(Place Table 7 here)

No relationship was found between the career iniepestis of the students and
parental occupation. Most of the students' parents were employed in the lower
occupational :ategories or were unemployed. Many of the students did not know
their father's occupation (25.3%); and 11.4% did not know their mother's

occupation. The data on the parental occupation are presented in the table below

(Table 8).

(Place Table 8 here)

€) r R
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. Whereas there was no relationship between the math interests of the
students and their career choices, significant relationships are found between
teachers' assessment of the ctudents' math and science performance and students'
career choices. As the daia in Table 9 indicate, students who are rated
"excellent" in mathematics show no interest in scientific, technical or medicai
careers. On the other hand they are likely to show interest in other
professional occupations and in the areas of sports, entertainment or the arts,
or to have vague or no notion of their career choices; Students identified
as being "gcod" in mathematics were more likely to select technical, scientific
or medical careers as a.choice than most of the other categories of career
options and were more likely than those in the fair or poor categories. However,
the largest percentage of students in the good category fell in the cther,
donjt know or several choices category (46.7%). Those students who were rated
"fair" or "poor" were m .re likely to select occupations in the lower occupational
categories than were the other studénté. However, it is interesting to note
that students in these categories were more likely to select scientific-technical
professions than were students rated as excellent. On the other hand, students
rated as excellent were more likely tQ select sports, entertainment or arts
professions than the fair or poor students. These data clearly show that
students with the ability for mathematics are misguided or unguided in their

career options.
(Place Table 9 here)

Students rated as excellent by their science teachers were for the most
part unclear about their career options (45.6%) or else chose other professional

‘ occupations as their career interests (36.4%). The same number chose scientific

-
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and technical careers (9.1%) as t?é;e who chose entertainment, sports snd the
| ‘ arts as career options. Student;( rated as éood are also more likely to be
vague &bout their career chdice%l(4l%). However, a larger percentage of

these students have identified %cientific-technical fields as a career choice.
A sizeable portion (15.4%) haveichosen athletics, entertainment or arts
professions. Students who are rated poor or fair in science by their teachers
are less likely to choose scienti ic.or technical professions than are the{i

other students and are more likely. to choose the lower level sccupations.,

(See Table 10). \
_ (Place Table 10 here)

Data from these aralyses show that students including the good ones, are
not attracted to or are aware of scientific, technical and medical professions
as a career option in the early stages of their academic careers. It is also
interesting to note that those students who are highly evaluated by their math
and science teachers do not choose lower-level occupations as their career

options. However, they are overrepresented among those students choosing

several types of occupations, or having vague notions of what they want to do,

Conclusions

Students siow positive attitudes toward math classes and teachers, although
they have low levels of math-related interests and activities. They recognize
the importance of math and science in different social contexts. However, in
addition to having little math-related activities and interests, most of the

. studcats in this sample are rated by their teachers as low to average achievers
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in mathematics and science. However, teachers' ratings do not correlate
significartly with students' reportsof their méthtand science gétivities and

interests.

These differences show up in students' career selections. Those who
identify themselves as being interested in math and science activities are more
likely to identify math-and scienca-related careers as their preference. On
the other hand, those who are identified by teachers as being good or excellent
students are more likely to be uncertain about their career blaus or do not
select scientific or teéhnical careers. Those who are self-iagntified are
less likely to select spbrts, entertainment and related fields as their career
options, whereas many of the students rated as excellent in science and math
by their teachers are likely to do so. Howevef, regardless of which measure
is used, a number of students with potential, whether self-identified or teachef~‘
identified, do not have clear career options in mind, especially concerning

scientific, medical and technical fields.

While parental occupation did not have any association with the math
interests of the students in this sample or with their career choices, it
cannot be ruled out as a-factor since many students have preferences similar to
their parents' occupations. Also, sufficient numbers of students from higher
socioeconomic backgrounds were not in the sample to make valid comparisons

across family socioeconomic status.

While demonstrating ability in math, positive attitudes toward math
classes and math teachers, and indicating a general recognition of the
importance of math in society, students are not prone to consider math-relaled

fields or career cptions. These students are generally either vague about

21
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their career aspirations, likely to select non~professional (both white-collar
and blue-collar) occupations, or are interested in "glamour" careers (sports,
entertainment ). These findings suggest that a great deal of potential awaits
to be tapped among this segment of the population. Fowever, it is also clear
there is a lack of pertinent information and guidance teo students about career

possibilities in the s¢ientific, technical, and medical fields at this early level,

Students' career choices reflect what they see around them in the
homes (i.e. parental occupations) or the images broadcast to them from the
larger society, generaliy from the media and the community (hence the selection
of sports, entertainment, etc. as career options). This "image problem" may
account for the large number of students wiih high teachers' ratings not
indicating an interest in science and mathematics, and who do not regard
themselves as potential scientific, technical or medical persons. On the other
hand, there are students with such interests and perceptions but these interests

apparently aren't being identified, tapped, or channeled by the schools.,

It is clear from these observations that there is need for more direct
intervention programs at the lower-school levels and in the homes and
communities of these students in order to direct their interests and abilities
toward scientific and technical fields. However, as noted above, it is
mandatory that a scientific basis for initiating and evaluating such programs
be established, and that such pfograms interlink with current efforts at the
collegiate and professional levels to increase Black participation in math-based
professions. The Bad Bishops of Philadelphia are a good example of how

low-income Black youths can have their interests and potential channeled into
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productive use by a challenging program. These youngsters are the premier
chess players in the country in their age group, having gotten their start in
their Jjunior high school matn classes (Helyar, 1981). However, this poteﬁtial

is not further channeled or challenged beyond this level, and many of these

great young minds are swayed by other influences and interests.

With current efforts to redress the pauciiy of Black scientists and
technologists focusing primarily on collegiate and pfofesssional populations,
only a very narrow segment of the talent is being reached. Programs are needed
that go farther back into the "pipeline" to the home environment and to the
lower-school levels. Furthermore, special efforts must be made to harness and
develop the potential of low-income students, since they constitute a sizeable
portion of Black youths. For if any increase is to occur and this group is
not to be permanently assigned to the Black underclass in a technological

society, it has to be tapped for its scientific and technical potential.
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Notes

1. Rever (1973) has similarly advocated a methodological approach which
combines environmental and personal variables in the study of scientific
and technical career selection.
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Table 1

MATH ACTIVITY AND INTEREST ITEMS
' (Response in Percentages)

ITEM ALWAYS OFTEN SELDOM  NEVER NOT REPORTED

How often do you...?

Read articles about

math in magazines 5.1 16.5 49.4 25.9 3.2
Read articles abéut .
math in newspapers VAA 9.5 25.3 57.6 3.2
Watch T.V. shows .

which focus on math 13.9 20.9 44.3 17.7 3.2
Go to math lectures 8.2 15.2 19.6 51.3 5.7
Read books on math 27.8 31.6 25.9 10.1 4.7

Do math projects which
are not required in

math classes 9.5 27.2 32.9 27.2 3.2
Have hobbies which are

related to math 13.3 21.5 33.5 28.5 3.2
Solve math problems 33.5 38.6 17.7 6.3 3.8

Talk to friends about
math 17.7 45,6 27.8 I 45




Table 2

STUDENTS' PERCEPTION OF SELF AS SCIENTIST BY LEVEL OF MATH ACTIVITY/INTEREST

‘ LEVEL OF MATH ACTIVITY/INTEREST
PERCEPTION Low MEDTIM. HIGH Roy_T0TALS
Low 57.1% 42.9% 0% 100% .
(4) (3) (0) (7)
Medium 47.9% 51.3% 0.8% 100%
(57) (61) (1) (119)
High 40.7% b4 4% 14.8% 100%
(11) (12) (4) (27)
Number of observations = 153

2 y
(X =14.06, d*=4, p=0.0071)




Table 3

STUDENTS' PERCEPTION OF SELF AS SCIENTIST BY MATH TEACHERS' EVALUATION OF
. STUDENTS' MATH PERFORMANCE

MATH TEACHERS' EVALUATION

PERCEPTION POOR FAIR GOOD EXCELLENT ROW TOTALS
Low 42.9% 14.3% 28.6% 14.3% 100%
(3) (1) (2) (1) (7)
Medium 21.6% 42.2% 25.9% 10. 3% 100%
(25) (49) (30) (12) (116)
High 14.8% 37.0% 48.1% 0% 100%
(4) (10) (13) (0) (27)
Number of observations = 150

(X2=lO.03, af=6,

N.S. at .05 level)



Table 4

STUDENTS' PERCEPTION OF SELF AS SCIENTIST BY SCIENCE TEACHERS' EVALUATION
. OF STUDENTS' SCIENCE PERFORMANCE

SCIENCE TEACHERS' EVALUATION

PERCEPTION POOR FAIR GOOD EXCELLENT ROW TOTALS
Low 42.9% 28.6% 14.3% 14.3% 100%
(3) (2) (1) (1) (7)
fedium 29.8% 38.6% 25.4% 6.1% ' 100%
(34) (44) (29) (7) (114)
High 29.6% 25.9% 33.3% - 11.1% 100%
(8) (7) (9) (3) (27)
Number of observations -= 148

(X%=3.57, df=6, N.S. at .05 level)
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Table 5

STUDENTS' PERCEPTION OF SELF AS SCIENTIST BY STUDENTS' EVALUATION OF MATH TEACHER

‘ EVALUATION OF MATH TEACHER
PERCEPTION POOR FAIR GOOD ROW TOTALS
Low 14.3% 57.1% 28.6% 100%
(1) (4) | (2) (7)
Medium 0.8% 45.4% 53.8% 100%
(1) (54) (64) (119)
High 0% 30,8% 69.2% 100%
(0) (8) (18) ( 26)
Number of observations = 152

(x°=12,73, df=4, p=0.013)




Table 6

. STUDENTS' EVALUATION QF MATH TEACHER BY TEACHER'S EVALUATION OF STUDENTS

TEACHER EVALUATION

STUDENT EVALUATION POOR FAIR GOOD EXCELLENT RCW TCTALS
Poor 100% 0% 0% 0% 100%
(2)  (n) (0) (0) (2)
Fair 31.7% 42.9% 20.6% /.8% 100%
(20)  (27)  (13) (3) (63)
Good 11.9%4 39.3% 36.9% 11.9% 100%
(10) (33)  (31) (10) (84)
Number of observations 149

(X°=19.46, df=6, p=0.004)




Table 7

LEVEL OF MATH ACTIVITY/INTEREST BY CAREER CHOICE

CAREER CHOICE

CLERICAL,
SCIENTIFIC, SPORTS, SALES, SEVERAL,
TECHNICAL, OTHER ENTERTAINMENT, SERVICE,  VAGUE, ROW
MATH ACTIVITY MEDICAL PROFESSION  ARTS MILITARY UNDECIDED TOTALS
Low 9.7% 15.3% 19.4% 22.2% 33.3% 100% -
(7) (11) . (14) (16) (24) (72)
Medium 17. 3% 18.7% 14.7% 24% 25.3% 100%
(13) (14) (11) (18) (19) (75)
High 20.0% 0% 0% 0% 80.0% 100%
(1) (0) (0) (0) (4) (5)
\\ Number of observations = 152
/ (X%-10.15, dr=8, p=0.26)
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Table 8
PARENTAL OCCUPATION

OCCUPATION . FATHER MOTHER
% Frequency % Frequency

Professional-Technical 1.9 3 7.6 12
Managers, Officials 1.3 2 0.6 1
Clerical, Sales 1.9 3 ' 10.1° 16
Craftsmen, Foreﬁen 14.6 23 0.6 1
Operatives 10.8 17 2.5 4
Service Workers 8.9 14 22.8 36
laborers 13.9 22 6.3 10
Unemployed | : | 9.5 15 22.8 36
Student Doesn't Know 25.3 40 11.4 18
Other 6.3 10 9.5 15
Not Reported 5.7 9 5.7 9
Totals 100% 158 100% 158




Table 9

MATH TEACHERS' EVALUATION OF STUDENTS BY STUDENTS' CAREER SELECTIONS

’ CAREER SELECTION
SCIENTIFIC, CLERICAL,
TECHNICAL, SPORTS, SALES, SEVERAL,
TEACHERS' MEDICAL OTHER ENTERTAINMENT. SERVICE, VAGUE, ROW
EVALUATION  PROFESSION PROFESSION  ARTS MILITARY UNDECIDED  TOTALS
Poor 6.3% 15.6% 21.9% 43.8% 12.5% 100%
(2) (5) (7) (14) (4) (32)
Fair 15.3% 16.9% 15.3% 22.0% 30.5% 10C%
(9) (10) (9) (13) (18) (29)
Good 20.0% 13.3% 11:1% 8.9% 46.7% 100%
(9) (6) (5) (47 (21) (45)
Excellent 0% | 30.8% 30.8% 7.7% 30.8% 100%
(0) (4) (4) (1) (4) (13)
Number of observations = | 149

(X2=28.22, df=12, p=.005)
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Table 10

SCIENCE TEACHERS' LVALUATION OF STUDENTS BY STUDENTS' CAREER SELECTIONS

. CAREER SELECTION
SCIENTIFIC, CLERICAL,
' TECHNICAL, SPORTS, SALES, SEVERAL,
SCIENCE TEACHERS' MEDICAL OTHER ENTERTAINMENT, SERVICE, VAGUE, ROW
EVALUATION PROFESSION PROFESSION ARTS MILITARY UNDECIDED TOTALS -
Poor 6.7% 15.6% 22.2% 4L2.2% 13.3% 100%
(3) (7) (10) (19) (6) (45)
Fair 7.7% 19.2% 15.4% 19.2% 38.5% 100%
(4) (10) (8) (10) (20) (52)
Good 25,6% 10. 3% 15.4% - ' 7.7% 41.0%
(10) (4) (6) (3) (16)
Excellent 9.1% 16.0% 9.1% 0% 45.5% 100%
(1) (4) (1) (0) (5) (1;)
Number of observations = : 147

(x2=34.72, df=12, p=0.0005)
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INTRODUCTION

This bibliography has grown out of the efforts and activities of
the staff of the Black Mathematical Orientation Project to identify
and collect materials and information related to Black participation
in scientific, technical and math-based fields and endeavors. Addi-
tionally, materials and bibliographies developed by other writers and
scholars have been incorporated in this work. Mr. Robert Hayden and
Dr. John Henrik Clarkel graciously granted permission to incorporate
their listings into this bibliography, further enriching its content
and value,

The areas included in this bibliogrzphy are "Energy and
Engineering,'" "Inventors and Scholars,"” "Mathematics," ''Medicine,"
and"Science and Technology". These categories were formed on the ba:
of the materials and references at hand; they are not complete,
exhaustive, nor mutually exclusive. The pie could have been sliced
differently.

The Black Mathematical Orientation Project is a National
Institute of Education runded research project designed to identify
psycho-social factors that may affect mathematics learning and
utilization among Black Americans. Staff members who contributed
to the compilation of this document by their diligent work are:

Ms. Donna Blackwell-Taylor, Project Director; Ms. Rhonda Benjamin,
research assistant; and Ms. Marcia Tate, project secretary.

We request that users of this bibliography send us any

references or materials which can be added to this incomplete and
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unsystematic listing. Some materials were received after the

bibliography had been prepared for printing and could not be

incorporated. However, a vast amount of information and re-
ferences on Blacks in the various areas of science and technology
remains to be systematically collected and catelogued; and that
type of effort represents in and of itself a major undertaking.
Any suggestions for improving this nascent attempt would be greatly
appreciated and extremely helpful. Please send remarks and/or
materials to:

Dr. Robert C. Johnson, Principal Investigator

Black Mathematical Orientation Project

Institute of Black Studies

6376 Delmar Boulevard
Saint Louis, Missouri 63130

1John Henrik Clarke. African Americans in Science and Invention:
A Bibliographical Guide. Journal of African Civilizations,

November. 1979. 1(2),pp. 82-84. 95
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